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Improved Machine Tools. 





We illustrate herewith some machine tools 
recently brought out by The Garvin Machine 
Co., of New York City. 





The first of these is a tapping machine for | 


light work, and which is intended to be fast- 
ened to the bench. The spindle, which is 


vertical, is counterbalanced by the flat spring | 


shown at the top, and has keyed to it, at 
about the middle of its length, a friction 
disk, which is beveled each way from the 
center, in such a way as to engage with 
either of two friction cups which are at- 


tached to the driving pulleys through which | 


the spindle passes. A continuous or endless 
belt is used, which passes around these pul- 
leys and over idlers in such a manner as to 


drive the pulleys in opposite directions, and | 


the substitution of the double friction disk 
for the interlocking clutch usually em- 
ployed enables the motion of the spindle to 
be reversed by a very slight vertical move- 
ment of the spindle—as a 
but little overs; inch. 

The arm to which the idler pulleys are at- 
tached is pivoted at the bottom, and _ its 
upper end can be thrown in or out by the 
screw shown above the pivot to regulate the 
belt tension. 

The table upon which the work is laid is 
counterbalanced by a weight 
and moved by a foot treadle 
(not shown), leaving the hands 
free to handle and manage 
the work. Adjustable stops 
are provided for limiting the 


movement of the table in 
either direction. 
Two sizes are built, the 


smallest for tapping holes of 
all sizes up to 4”, the larger 
up to ?”. 

The screw machine shown 
is intended for work of a gen- 
eral character, and has all the 
features usually found on 
such machines, including a 
clamping device for the tur- 


ret, and back gears. These 
features, together with its 
general solidity, adapt it 


to all heavy or hard work 
within its nominal capacity. 

The turret the usual 
automatic revolving motion, 
and the stop-pin is of hardened 
and ground steel working in 
hardened and ground steel bushings in both 
the slide and turret. This not only makes 
the mechanism very durable, but makes it 
easy to remove the effects of wear in these 
parts, as they are all plain cylindrical pieces, 
which can easily be ground and fitted. 

The milling machine is intended especially 
for manufacturing operations, the first one 
being built for a small-arms factory, since 
when others have been built for various pur- 
The fixture for holding the work is 
fastened to the side platen, the face of which 
is out from the column a sufficient distance 
to clear the stop screw and lugs below, thus 
admitting of the doing of work on the end of 
long pieces. 

Automatic feed is provided in the manner 
indicated by the cut, and there is also an ad- 
justable automatic stop-motion for the feed. 

Countershafts, wrenches, etc., 
all the machines. 


has 


poses, 


accompany 





matter of fact | 





Some Talk About Steel. 





By S. W. GoopyEArR. 





First, about water annealing. It is be- 
lieved by many mechanics that steel is ren- 
dered as soft as or even softer than by the 
regular slow-cooling process if it be heated to 
the annealing heat, and permitted to cool 
down to a just right condition, and then 
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This is 


is gen- 


suddenly cooled off by immersion. 
called ‘‘ cold-water annealing.” It 
erally believed that success depends upon 
the heat at which immersion takes place, and 
much time has been spent by teachers of the 
art in explaining to listeners ‘‘ how to judge 
of the heat at which to dip a piece of steel so 
that it shall be water-annealed softer 
than by any other method.” ‘‘ Just when 
the piece ceases to show red in the dark”; 
‘‘hot enough to ignite and cause to sparkle 


to be 


fine charcoal dust if sprinkled upon it.” | 
There are methods of arriving at the heat to | 


produce these wonderful results besides 
these, but these are, perhaps, most common 
and appear most simple; still there are diffi- 
culties attending them both. 
dark.” How dark? How 
‘* Ignites fine charcoal dust.” 
that when too hot. 
line exactly? 


red? ete., ete. 
Yes, it will do 
Now, how to draw the 


It must sparkle, but at just the 


‘“‘ Red in the | 


last degree of heat which would ignite the 
charcoal dust. Of course you know all 
about this. In common with the writer, and 
other old-time mechanics, you have stood 
cross-legged, and shifted from one foot to the 
other as you held the piece of to be ‘‘ cold- 
water annealed” steel in a dark place, in 
| the charcoal barrel, ina hole in the brickwork 
of the forge, over back of the big leathern 
bellows, etc., etc., until you ached in every 
| joint, and eyes were strained with watching 
| the heat, and you fave missed it; ‘‘ did not 
hit the heat just right.” 
| provided you cooled the steel from any such 
degree of heat as recommended. The real 
| fact is, and can be demonstrated at any time, 
| that the alleged water-annealing process is a 
myth. What doI mean? Would I contra- 
dict the assertions of the thousands who 
‘* know positively that the softest steel they 
ever worked was annealed in that way”? I 
simply meanthat, however much any piece of 
steel may have been softened, annealed, 
from the condition in which it was before 
the process by this alleged ‘‘ water-anneal- 
ing,” it would have been made softer still by 
being permitted to cool entirely in the slow- 
est manner practicable, instead of by dip 
ping. In other words, the annealing process 
is arrested at the stage at which immersion 
takes place. 
That now and then a piece of steel should 
work exceptionally well from water-anueal 
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ing is no more strange than that exceptional 
bars of steel direct from the rolls or hammer 
of the manufacturer are found to work as 
|soft as though annealed, or that other bars 
| seem to resist all efforts to anneal them, 
| What is annealing? Is it not accomplished 
by heating to proper heat, and permitting to 
cool slowly? Heating 
to proper heat, and cooling suddenly, is it 
not? They why should the very thing 
which is admitted to be the hardening agent 
get credit for annealing? 

How hot should steel be for annealing? 
About the same as would be a suitable heat 
for hardening the same steel. Cooled off, 
| how, from that heat? Slowly. 
to this, is there? But what legions of defini 
tions has this word ‘‘ slowly,” if judged by 
the practice of steel workers! 

Packed in boxes with charcoal, or other 
similar material in which 


What is hardening? 


the steel is heated, 


ENTERED AT Post 


No, you did not, 


No dissent | 
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and when judged to be hot enough the draught 
blast shut off from the furnace, and all 
cool down together, taking days; and from 
this the range of practice reaches through 
heating without packing and 
lime, sawdust, charcoal, ashes, 


or 


burying in 
hot embers, 
Throwing upon the ground, cold 
or hot, wet or dry, laying upon a cold anvil, 
or sow, Cctc., etc., putting into a box of ashes 
kept for the purpose, when they are so cold 
as to actually harden corners and thin sec- 
tions. ‘‘ Don’t?” Perhaps readers of the 
AMERICAN MACHINIST don’t, but 
those who do. 

Said a smith to the writer, when I called 
his attention to the heat at which I purposed 
to anneal a piece which had all 
efforts to plane it, ‘* That won’t anneal at 
that heat ; Vve tried it three times; I had it 
hotter than that the first time, and I heated 
hotter each time; that heat will do nothing 
it.” It was buried up, however, in hot 
embers taken from the forge, and when cool 
ed down from alow red heat, not bright red, 
it was planed without the least difficulty. 
Where is the point? Let’s say points. This 
piece of steel was in some of its parts quite 
thin. 


etc., etc. 


there are 


resisted 


to 


The ashes in that annealing box out 

The steel 
might almost as well have been plunged in 
a pail of water, so far as the thin parts were 
concerned, ‘‘ But I took hot embers from 
the forge fire in which to bury the piece. 
Who wants to be put to all 
that trouble ” 
which will 


side the smith’s door were cold. 


Steel is wanted 
anneal without 
any such nonsense.”” There, 
there; just hold on a minute. 
The was wanted to be 
soft, it not? Three at- 
tempts to make it so by that 


steel 
was 


too commonly believed to be 
easy method which involves 
no care, no thought, only to 
heat and bury m ashes, had 
resulted in failure. The first 
with the hot embers 
only proven success 


attempt 
had not 


ful, but had proven that the 
three former attempts ought 
never to have been made. 
The thing which needed to 
be done should have been 
done the first time trying, 
by being willing to ‘take 
the pains,” ‘‘be put to the 
trouble,” which a Jittle reas- 
oning must have shown to 


be necessary. 

It is probably the fact that on no other 
point connected with the use of steel is there 
so great diversity of opinion as upon that of 
what constitutes proper annealing, or rather 
upon how soft it is necessary, and at the 
same time best to have steel for working. 
Something else than the satisfaction of having 
work soft The 
ultimate value of the pieces under treatment 


steel must be considered. 


isof much the greatest importance. Many 
pieces of steel which might have been worked 
as they were by the exercise of a little added 
patience, the use of a little better tools, a 
little more time spent, have been practically 
ruined by re-annealing, at a blistering heat, 
because alleged to be ‘‘so hard that a tool 
would not touch them.” 

Said a proprietor, a practical die sinker, 
‘I had at one time a pair of dies to be put 
under trial which my die sinker reported to 
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be so hard as to make it impossible to sink 
them. Feeling quite anxious to have the 
dies tested, and fearing thatif re-annealed 
they would be injured to some extent, I took 
the chisel and hammer from the hands of the 
man who declared that chisel would 
stand to cut them, and soon convinced my- 
self and demonstrated to him that the dies 
could be sunk, and said to him that the fact 
of their being so much harder to cut than 
what had been used encouraged me to ex 
pect better service when hardened and put in 
use. With much growling, under protest, 
my die sinker sunk and hardened the dies. 
They stood under the blows of the ponderous 
drop to double the service of the maximum 
production of dies formerly used, and to do 


no 


three times the average.” ‘‘ Because they 
were hard to sink?” ‘‘ Because sunken 
when not well annealed?” No, not that; 


but because that particular steel in the or 
dinary way of annealing would not become 
as soft as the other; and to be at its best 
when hardened, and put inuse, it must not 
be made as soft by some special annealing. 
Here was the indication at the very begin- 
ning to the thoughtful proprietor, that, when 
finished and hardened, there would be just 
what he had been looking for, 7. e., the com 
bination of qualities for hardening hard and 
deep, to withstand the tendency to sink, with 
extreme tenacity to resist the tendency to 
chip out by transverse strain. It was the 
simple question of getting the right things 
for the use, and then accepting the situation 
and working it for what it was—a hard steel. 
Steels vary in hardness in the bar, in the an- 
nealed condition, and in the hardened con- 
dition in proportion to variations of temper. 
Wise selection of steels best adapted to each 
particular use, and then treating each for 
whatit is, instead of trying to make all work 
alike soft, would work wonders in many 
shops where the main reason for using cer- 
tain steels is that they ‘‘ work so nice,” 
‘‘always turn, and cut, just as soft as iron. 
Why, you can cut them with your knife 
almost as easy as you could a piece of lead.” 

What a long letter about sosmall a matter! 
Yes, but there is more to be said; this is only 
a fraction, 
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Core Making. 


By S. BoLLAND. 





SECOND PAPER. 


So far I have spoken of cores made with 
rods; but it 
them, and something must be contrived in 
cast-iron, especially when the cores come 


is not always easy to obtain 


larger than the ones I have been describing. 
My principal object in being so particular in 
these examples is to show how a makeshift 
may be made to answer, as the principles 
laid down will answer for much larger cores 
than the ones described, and are applicable to 
cores of different shapes. We will now con- 
sider cores of larger dimensions, and show 
the best methods of making irons for them. 

Let the core to be made be 10 feet long, 2 
feet wide and 1 foot 6 
surrounded with iron; in this case we want 


deep, and when cast 


a sound core with as little core iron as possi 
ble, as it has to be broken up before it can be 
What we lack in strength of 
be 


withdrawn. 
core iron must 
of places we lift the core by. 


remedied by the number 
Fig. 4 (Dec. 
12th), will explain the kind of iron to be 
made in this emergency. This iron can be 
easily stamped or cut out in a soft bed, 
staples the required 
depth, and the prickers put in to suit the 
kind it Should there be 
any body of sand to carry below the iron, 
rods may be cast in to answer. 

But should 
through the mould, a much 


being pushed down 


of core is for. 


the ends of such a core come 
different ar 
rangement can be made, The core we eon- 
sidered last would require anchors under and 
over to keep it in place, but this one will 
allow of astrong beam or girder for main 
iron, and all we need 
to it, 
which gives a view of rings around the main 


to do is to tie the sand 
which is done as shown in Fig. 5, 


iron, with vent holes on each side; also the 
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hole in bar for lifting core. This plan ad- 
mits of almost universal application where 
there is much heavy work made. 


water cylinder 3 feet diameter. 

vantage in this method is that the bar and 

most of the rings can be saved for future use. 
PIPE CORES. 

Pipe cores are often a great trouble, when, 
if correct methods were adopted for their 
production, everything would be correct, 
and all annoyance cease as if by magic. The 
common and sometimes expensive method of 
using a half box fails very often—through 
carelessness or ignorance—to give a good 
round oore, and I have frequently seen one 
or both halves fall apart in jointing, when, if 
a little judgment had been exercised by the 
coremaker, there needed have been no 
trouble. 

Figs. 7 and 8 show sections of half core 
with rods bent to suit the curve, these serving 
the purpose of clamps to keep the sand from 
spreading away from the main irons, which 
are shown. 

The two methods of jointing are here seen. 
The plan of dry jointing is much quicker 


to 


Fig. 13. 
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Fig. 6| 
shows the method as applied to half core for | 
Another ad- | 


| mark it all around, right and left. 


ig. 12a section, in perspective, of the kind 
of core iron you are to make.) Let your bed 
be well dug up, sufficiently deep to admit of 
the pricker pattern being pushed down to the 
required depth and direction. After your 
bed is scraped off, lay your template on, and 
From 
these lines as a guide you must trace out the 
shape of your iron, setting in from the out- 
side, as far as will leave it clear of the core 
about 14”. After cutting out or stamping 
down the sand to the right depth and width 
—which inthe case of a 24’ core would be 
about 2’’ deep and 3’ wide—you connect the 
frame by cross-bars,as shown at Fig. 9, at 
such parts as will be required for lifting, 
anchoring, or bolting together, if it should be 
necessary todo so. Fig. 12 shows staple for 
lifting, stud for anchor, and hole for bolt. 
You will require a curved pricker pattern 
made of iron, tapered as shown, one pattern 
serving for several sizes of cores. It is well 
to have the pricker pattern extend some 
distance beyond the distance it is to be push- 
ed into the sand, the straight end answering 
for a handle, as shown at Fig. 10. 

To obtain some idea of the direction to 

















































ml iS 
val att 
Ahad Bui 


















than the other, if the matter of a little fin is 
of no consequence. 

By adopting this principle of making 
them, pipe cores up to 12'’ may be made very 
readily, and even larger ones ata pinch. I 
have also shown how hooks may be applied 
for handling. It is better, in the of 
elbows and bends, to put two main irons of 
mcdium strength, rather than one strong 
enough, as they can be more easily drawn 
No. 5 mixture 
these cores. 

Larger pipe cores require different treat- 
ment, and as it isseldom that boxes are made 


case 


out, core is to be used in 


for them, I will now show the way to make 
a 24” diameter core in halves. 
We will suppose the pipe to be in the form 
Fig. 9. A template or pattern must be 
made 1” thick, as much wider than the core 
as will allow of the sweep, shown at Fig. 18, 
to run on the edge with about 1” of bearing. 
Let the template be from 6” to9” longer than 
the casting at all the ends, this extra length 
being required for bearing or print. From 
this pattern or template you make—on a level 
bed—a right and left-hand plate from 3" to 
1’ thick, according to strength required. 
After which, prepare another level bed on 


of 





which to make the irons. (I have shown in 
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push the pricker down, draw elevation of 
core and iron as shown at Fig. 10, allowing 
for sand under the coreiron, Place your 
pricker pattern on the sketch, and mark the 
depth and angle as seen. 

There may be some little difficulty in keep- 
ing the pricker at the right angle at first, but 
a little practice will enable you to bring out 
your iron a perfect fit every time. 1 have no 
hesitation in saying that this makes the best 
and cheapest iron that can be made, as it can 
be applied to pipes ef all kinds and sizes 
with absolute safety. 

Your plates and irons being cast and 
cleaned, see that the edge where the sweep 
will run is smooth; throw on your parting 
sand and bed your iron ona thin layer of 
core sand. By referring to Figs. 10 and 11 
you will see that cinders fill up the core to 
within a short distance of the prickers; let 
the cinders be well rammed down, and then 
ram on the sand. In large cores considera- 
ble old or floor sand may be used under the 
prickers, but it is well to let the core sand 
take good hold of them. 

Should, some of the prickers be too far 
away from the face of core, a few spike 
nails driven in will serve to make up the de- 
ficiency. 





[ Decemper_26, 1889 


Should anchors be required in the core, 
Fig. 11 shows how to put inthe stud; let 
your packing rest on the cross-bar only 
high enough to admit of a piece of pine 
wood say 4” square, on which must rest 
a piece of wrought-iron 3’ square, @’’ 
thick, the whole to stand 4" below the top 
of core. 

I do this te save the trouble of knocking 
out the studs, which must be done to save 
the casting, when anchor, stud and core iron 
are all touching. The plan suggested is sim- 
ple; by the time that the thin plate at top 
has become hot enough to burn the wood, 
the iron is set, and all danger over. Of 
course the wood burns away and frees the 
stud. I have seen many castings break on 
account of there being no provision made for 
the shrinkage, or not being able to get at the 
stud quick enough. By careful survey of the 
figures given, you will see at a glance all 
that I am desirous of explaining. There will 
often be places where the sweep will not 
work, but by making a clean finish up to 
where it will reach on the plain, the rest will 
be easily overcome by the careful use of eye 
and hand. 

There are constant demands on the in- 
genuity of the moulder or core maker to save 
cost of core-box, such as cores, where an or- 
dinary sweep, as at Fig. 18, is of no use. For 
instance, a taper core is needed, for which 
there is no core-box. Fig. 14 shows a 
method of making such a core. A _ half- 
circle for each end, the diameter required 
—secured to straight-edges the length of 
core—serves as guide on which to work the 
strickle. 

When proper attention is paid to the 
making of this kind of core according to in- 
structions given, a very good core can be 
made in this manner. 

It will be seen also that any departure from 
a plain core can be easily overcome by mak- 
ing the strickle to form the shape desired. 
Where small necks come—as they often do— 
a piece can be inserted in the frame, over 
which the strickle can pass as shown at C, 
Fig. 14. 

This is done because of the difficulty of 
dragging the strickle through such a body of 
sand, leaving the core rough and out of 
shape. 

It must also be observed that in making 
this core—should the neck be very small, and 
there be no suitable iron to make it with 
—that the ordinary straight iron in the 
length will be of no use, on account of being 
so far removed from the center of the core by 
the intervention of the neck. Figs. 15 and 
16 will show how to act in such a case. It 
will be well to master the principles involved 
in this, as well as other problems suggested; 
for rest assurred that, if your work does not 
turn out correct, it is because you are igno- 
rant of the way it should be done; and just 
as soon as you begin to ask yourself: ‘‘ Why 
is this?” and determine to master first prin- 
ciples in your business, just so soon will your 
work become attractive, and be a pleasure 
rather than a burden. 

A thorough workman knows from the be- 
ginning what the end will be, and leaves 
nothing to chance. 

Sometimes a round core is wanted, some 
out of the way in size, for which there is no 
box. Letit be 18x15" deep. Should there 
be a pulley pattern, or ring, or coupling box, 
the size of core required, place the same on a 
true plate; set flask or flasks with room to 
ram sand in hard to the required depth; 
draw your pattern, and by a little care you 
may ram up a good core in the mould. After 
carefully digging away the sand from around 
the top edge, you may remove flasks, clean 
off and finish (see Fig. 17). Should there 
be nothing from which you ean make a core 
this way, and there should be a gig or cross, 
and small spindle handy, run up a course of 
bricks, and sweep out with mud to size. 
When the core is rammed, pull the outside 
off carefully, and you have a good core. 
This plan works well, and saves considerable 
in pattern making, where but one is wanted 
froma job. Should the core be very large, 
and you have a lifting plate suitable, the core 
can be swept at once, and the trouble of ram- 





ming saved. 
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Barnard’s Water and Oil Separator. 


The illustrations on this page show a sep- 
arator for removing entrained or condense 
water from live steam, and condense water, 
oil, etc., from exhaust steam. 

Separators are rapidly becoming better 
known and appreciated; long steam pipes— 
oftentimes uncovered—necessarily condense 
considerable steam into water; boilers fre- 
quently prime, and carry more or less water 
along with the steam; no matter what may 
cause the presence of water in live steam 
pipes, the fact that it is there is a sufficient 
reason for removing it from the pipe before 
the steam reaches the engine. Entrained 
water is an absorbent of heat; it is incapable 
of performing work in the cylinder, and 
very liable to wreck an engine or pump, as 
has frequently occurred. A good separator 
furnishes practically dry steam, that is, 
saturated steam without entrained water. 
The value of dry steam is fully appreciated 
by engineers, if not by coal dealers. 

By separating the oil or grease from the 
exhaust steam that, after condensation (either 
in surface condenser or steam heating coils), 
is used for boiler feed water, the greatest 
source of expense and labor attending the 
care and efficiency of boilers is removed. 
The effect on surface condensers, vacuum 
pans, feed-water heaters, steam heating pipes, 
etc., is equally beneficial, as the cleanly and 
puritied condition of the steam admits of no 
coating of surfaces or formation of dirt or 
scale. 

The design and construction of this sep- 
arator is of a character that 
large and effectual separating surface, to- 
gether with a liberal port area for the unob- 
structed passage of steam through the plates, 
considerably in excess of the area of the 
connecting pipes. 

It consists of a cylindrical shell of cast-iron 
for the smaller sizes, and of plate iron or 
steel for the larger sizes, fitted with a slop- 
ing channel way, open to the shell. The 
baffle plates are set at an angle, and are sup- 
ported by rings fitting the shell. The plates 
of one ring cover the ports of the next, thus 
compelling the steam to take a tortuous 
course through the shell. The oil or water 
coming in contact with the bars and rings 
runs down through bored holes at the bot- 
tom of the bars into the sloping pocket to the 
discharge pipe at bottom, where it is 
drained off. (See cuts 2, 3 and 4.) For use on 
vertical pipes a different arrangement of 
rings and plates are used from those shown 
in our illustration. The effect is practically 
the same, but, all things considered, hori- 
zontal separators are generally to be pre- 
ferred. 

The cut, Fig. 1, shows a special device 
that will interest engineers and others using 
surface condensers. It is well known that 
the vacuum extending from the condenser to 
the engine cylinder will ‘‘ hold up” the 
condense water and oil collected by a sep 


presents a very 


arator; in fact, a separator ordinarily used 


under such conditions is practically 


less. 


use- 


The device shown consists in connecting 
the waste pipe from the separator to the 
suction chamber of a pump, and in connecting 
a second or vacuum pipe, fitted with suitable 
check valves, to the suction chamber above 
the suction valves. This places the suction 
valves of the pump in equilibrium, and en- 
ables the pump to continuously draw off the 
oil and water. The efticiency of this sepa- 
rating device is such that no filtering tank is 
needed, other than the ordinary hot well, 
which may be of limited capacity, sufficient 
to afford solid water for the boiler feed 
pumps to draw on. 

When the separator is used on live steam 
pipes, the estopped water should be returned 
directly to the boilers as a matter of econo- 
my. The conditions of each plant will de 
termine the best method to be employed for 
so returning the hot water. 

When used on exhaust pipes of non-con- 
densing engines, the condense water and oil 
may be delivered into a tank if it is desirable 
to save and filter the oil for further use; if 
not, then it may be discharged into a sewer, 
or otherwise disposed of. 





The manufacturer of these separators is 
Geo. A. Barnard, 15 Cortlandt street, New 
York city. 
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Resistance on Inclined Planes. 


Let the line D EF represent the length, the 
vertical line # F’ the height, and the hori- 
zontal line D F' the base of an inclined 
plane; it is required to find the force neces- 
sary to haul a given weight or load up the 
inclined plane. 

Let the given weight or load be one ton, 


line ad should be drawn one inch long; we 
may make it any length, and on it construct 
the right-angled triangle as explained; then, 
by measuring the sides ca and ¢ } wich the 
same scale as used for the line a 3, we will 


obtain the same results as before. In fact, 
since the triangles abc and D F E are 


similar, we may at once obtain the required 
data by measuring the sides of the triangle 
DFE without drawing the triangle ac); 
the latter we have only shown here for the 
sake of illustration. Here have found 
the pressure perpendicular to the inclined 


we 
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WATER AND Or SEPARATOR. 


the height # #' 12 feet, and the length D # 
100 feet. | 
Draw any line «/ perpendicular to the 
base D F, and make a /, say one inch long. 
Through } draw a line ¢ }, perpendicular to 
the inclined plane D #, and through « draw | 
a line a ¢ parallel to D #, meeting bc in the 
point c. We have here a_right-angled 
triangle ac; the length of its side a > rep- 
resents the total weight of the load, the | 
length of the line ¢ ) represents the pressure | 
perpendicular to the inclined plane, and the | 
line ¢ a@ represents a force acting parallel to | 
D E,and tending to pull the load down the | 
inclined plane. 
Now, measuring accurately the line ¢ a, 
we find its length to be ,%;, or simply .12 of 
an inch; and, represents one ton 
(2,000 pounds), ¢ @ must 
represent 2,000 &.12 = 240 
pounds, which is the force 
tending to pull the load 
the incline, or the 
resistance which we must 
overcome in pulling up the 
load. But this is not the 
whole resistance to be over 


since a b 


down 


| this cosine by the 


plane, and the force ca by the aid of a 
graphical method; we may find these forces 
in a shorter way, as follows: 

Divide the height H F’ by the length D £, 


| thus, taking the same example as before, we 


12 

100 

angle HD F,and multiplying this sine by 
2,000 we obtain 240 pounds for the force 
ca, a result precisely the same as before. 
Now, looking for this sine (.12) in a table of 
natural sines, etc., we find that the angle 
EDF is 6 degrees and 54 minutes very 
nearly, and its cosine is .992; multiplying 
given weight or load, 
and multiplying the product by the proper 
coefticient of friction, obtain 7.936 


have = .12, which isthe sine of the 


we 


pounds due to friction as before. 








come; we must take the 
friction into account. 
Measuring the line c /, we 
find it to be .992 of an inch long, and 
multiplying .992 by 2,000 pounds, we obtain 
1,984 pounds, which is pressure perpendicu- 
lar tothe inclined plane; multiplying this 
pressure by the proper co-efficient of friction, 
we obtain the amount of friction to be over- 
come, Assuming that the coefficient of 
friction is .004, we have 1,984 x .004 = 
7.936 pounds for the resistance due to friction, 
and the total resistance to be overcome will 
be 240 + 7.936 = 247.936 pounds. There- 
fore, to pull up the load of one ton, we must 
exert a force of 247.936 in the direction of 7, 
parallel to the inclined plane. 

It is not necessary that in every case the 


Re 


SISTANCE ON INCLINED PLANES. 


Now assume that for hauling the load we 
have a small hoisting engine, 10''x10'', piston 
speed, 200 feet per minute; the drum @ is 4 
feet diameter, and geared to make one revo- 
lution while the gear 77 on the crank-shaft 
makes tive revolutions; the boiler pressure is 
50 pounds per square inch. What load will 
this engine haul up the inclined plane ? 

Let us first find the speed which this en 
gine will impart to the load. We know that 
the piston speed is 200 feet per minute, 
therefore number of revolutions of the 
crank-shaft will be equal tothe quotient ob- 
tained by dividing the piston speed by twice 
the length of the stroke: For our purpose 


the 








it will be best to reduce the piston speed to 

inches, 200 « 12 = 2,400 inches; twice the 

2,400 
20 


per 


length of the stroke is 20 inches, and 


= 120 revolutions for the crank-shaft 


minute. The drum G makes one revolution 
while the crank-shaft makes five, hence 
120 : ; . , 

5 24 revolutions per minute for the 
drum. The drum is four feet diameter, its 


circumference is 12.56 feet, and therefore the 
speed_of the load will be 12.56 x 24 = 3801.44 
feet per minute. 

Now assuming that, after the engine fric- 
tion, etc., has been allowed for, we have 25 
pounds per square inch on piston available 
for hauling, then the total work performed 
per minute in the cylinder in hauling the 
load will be equal to product of the cross 
sectional area of the cylinder into the steam 
pressure and into piston speed. The area of 
a piston 10 inches in diameter is 78.54, hence 
78.54 & 25 x 200 = 392,700 foot-pounds. 


Dividing 392,700 by the speed of the load, 
392,700 ra ‘ 
we have 301.44 = 1,302.7 pounds, which 


is the force exerted in a direction parallel to 
the inclined plane in hauling the load. 

In the beginning of this article we have 
found that it takes a force of 247.936 pounds 
1,302.7 Ge 
oe eee 
which is the load the engine will haul up the 
incline. If the engine has two cylinders it 
will haul 104 tons. 

The coefticient of friction here used is for 
small cars, the axle journals being in good 
condition and well lubricated. 


to haul one ton, hence 


A Word to Moulders, 
By Tuomas WATHEY. 

Recently I had, in New York, a conversa 
tion with a prominent foundryman in New 
York, and he expressed the opinion that the 
moral status of the moulder was no better 
than it was years ago. I begged to differ, 
but his argument was rather convincing. 
His argument reminded me of old times in 
England—a moulder would go around look 
ing for lodgings, but when he gave himself 
away as being a moulder, he had hard work 
to find a place. 

Now I think the moulder’s trade one of 
the honorable in the world, and there 
must be something in his surroundings that 
has a good influence on him. Let us see: 

Enter a machine shop or pattern shop on 
a cold winter day, and see how cozy and 
warm itis there. Go into a foundry on the 
same day (that is, the generality of them,) 


most 


and you will find a great difference. In the 
machine shop the men look so nice and 


comfortable and warm in their shirt sleeves, 
while the moulders have to put their fingers 
in their mouths now and then to keep them 
warm. If there happens to be a stove in the 
shop foundry, there is no pipe on it to carry 
away the sulphur and smoke. It must be, 
as an old foundry proprietor said once, that 
smoke is a good thing in the shop, asit keeps 
out the frost, 

But that is a poor excuse for the comfort 
of the men, as aman can accomplish more 
work when he is comfortable by one-half 
than when he is almost frozen to death, as | 
have been many times, 

How long do you think a lot of machinists 
would work in a shop so full of smoke and 
sulphur that you could almost cut it with a 
knife? Not long, you may be sure. 

Hearing a conversation going on in the 
shop the other day about civil service reform, 
and putting moulders on the police force, a 
young boy that had been working in the foun 
dry only about three weeks, suys: ‘* Why, I 
should think that they ought to know better 
than to put moulders on the force.”’ 

I think it would be a good idea for the 
foremen in the shops to go around among 
the men and ask them to take some mechan 
ical paper. 

For two or three years back I have dis 
tributed papers to the men in the shop; some 
took one and others two, and they came to 
look for them every week as anxiously as 
they did for their dinner, and then, if there 
was any moulding account in the paper, it 
was discussed pro and con at dinner time; 
and I will say this for them, that I never 
saw a better set of men in a foundry 
Whether it was the papers that they read or 
the moral teaching they had, I will leave the 
reader to infer. 
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Screw Machine Work. 


On account of the name given to screw 
machines, many mechanics have the idea 
that they are intended for and adapted only 
to the making of screws, studs and similar 
work. That they are in reality adapted toa 
large variety of work other than this it is the 
object of a recently published pamphlet, by 
the Brown & Sharpe Mfg. Co., to prove. 

From this pamphlet we select cuts show- 
ing pieces made in their factory at Provi- 
dence, R. I., on the Nos. 4 and 5 machines, 
as being good examples of work not thought 
many shops on 


possible of execution in 


screw machines. 








Force in the Steam Engine, and its Re 
lation to Smooth Running. 


By Pror. JosEPH TORREY. 


FIFTEENTH PAPER. 


It is proposed, now, to see how the facts 
brought out in the last two papers affect the 
question of shocks at the main bearings. In 
all well-built high-speed engines of to-day, 
the ‘‘sailing” motion, which results from 
the combined effect of reciprocating and 
centrifugal force at the end of the stroke, 
is corrected by the introduction of a coun- 
ter-weight, proportioned according to 
ideas so varied, that no rule or principle 
could possibly govern or determine its 
amount, but which opposes its action to 


that of the reciprocating parts to a 
greater or less extent. The amount that — 


centrifugal force has to do with shock 
at the main bearings varies according 
to the weight of the counterweight. If 
this be made equal (at the radius of the 
crank) to the total weight of reciproca- 
ting parts, the ¢nertia forces will be 


nearly equal on centers. <As_ long, 
however, as the connecting rod _ is 


measurable in length, they will never 
be quite equal, but will be a little 
greater at the back end. 

This will be more fully explained in 
the paper on counterbalance.  Evi- 
dently, however, whatever portion of 
the weight of the large end of the con- 
necting rod and crank-pin is counter- 


American Society of Mechanical Engineers, 
about a year ago, Prof. R. H. Thurston re- 
viewed the subject of ‘‘ The Distribution of 
Internal Friction of Engines,’ giving the 
results of many new and highly interesting 
experiments made by himself with a view to 
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cent. would be nearer common practice. In 
looking over my friction cards I find one 
only which runs down to 10 per cent., but I 
have no duplicate for it. It is well to con- 
sider what this means. It means that an en- 
gine rated (commercially) at 100 1S Pe 
will only transmit to the belt 85 H. P., sup- 
posing there is 15 per cent. friction. 

Of course it is very easy to speculate on 
the cause of this enormous 
waste, but not so easy to find 
reasons founded on actual 
fact. The mere fact of con- 


stant rotation in one direction 











60. 








balanced by an equal revolving mass 
opposite it, will be practically fly- 
wheel, and have no more influence 
on the distribution of strains at the 











main bearings than actual fly-wheel ; 
hence the extent to which forces are 
modified by centrifugal force depends 
on the amount of counterbalancing at 
tempted. 

To emphasize this point, consid- 
er the case of a high-speed engine 
totally unbalanced. At the back 
end, the impact of steam is exerted 
forward, of course, and this is re- 
sisted by centrifugal force and iner- 
tia. Now, suppose a counter- 
weight to be introduced equal to 
the weight of the reciprocating 
parts, and the result is that inertia 
and centrifugal force are mostly 
neutralized, and the inertia which 
tends to neutralize steam pressure 
and mitigate shocks on centers is 
itself neutralized, and the main 
bearings (not the pin) take sub- 
stantially the same shock from the 
admitted steam they would if there 
were no inertia in the first place. 
Here is the great difference between the con- | 
ditions to which the main bearings and 
crank-pin are exposed. The counterweight 
may so operate as to neutralize almost totally 
the beneficial action of inertia ; it 
would appear that high-speed engines, when 
they are to be balanced as near as may be, | 
should have particular care given to the | 
proportioning and arrangement of the main | 
journals. On the other hand, the crank-pin, | 
no matter what the counterweight may be, 
always gets the full benefit of inertia, what- | 
ever it is, and it would be hardly possible to | 
design a fast engine in which the pin would | 
be exposed to as unfavorable circumstances 
as the main bearings have to undergo in 


hence, 


every case of complete balancing. 
In a paper read before a meeting of the 
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He 


locating this loss as far as_ possible. 
shows, among other things, that the crank- 


| a a ee . 
| sbaft friction alone may, and does sometimes 


amount to 10 per cent. of the total power of 
per 
cent., constituting in almost every case half 
the total waste of Most of us who 
are accustomed to know 
that 12 per cent. for a total friction load is 
that 17 or 18 per 


the engine, and frequently reaches 5 


power. 


use the indicator 


an unusual record, and 





does not seem to be sufficient at all; car 
axles are exposed to much more rapid ro- 
tation under very much heavier pressures, 
and yet the coefficient of friction derived 


from numerous recorded tests is far less than | 


that of crank shaft friction in the best engine 
The difference must be in the way 
the rotation is imparted. An experiment I 
should like to see tried would be directed to- 
ward finding how the crank-shaft friction 


practice. 


varied with differently proportioned counter- 
weights. I am inclined to think some light 
would be thrown on the subject. I do not 
see how we can lay the trouble to construc- 
tion of the journals or journal boxes. It is 
true there is much careless work done at this 
point, but there is also much good work, and 
I believe the journals of some of the modern 
high-speed engines I could name are as near 
perfection as anything can be in this world. 
And yet the tenacity with which the friction 
hangs to about 10 per cent. asa minimum 
would seem to be ground for supposing 
the crank-shaft friction remains about the 
same. 

There is just one more cause that occurs 
to me, and that is the possibility of springing 
in the crank-shaft or possibly unequal dis- 
tribution of strains in the engine bed. It 
would seem, I know, as if the bed designed 
by Mr. Porter, years ago, and which is 
standard for high-speed engines at present, 
was strong enough in any case; but any one 
who has carefully watched fast running en- 
gines knows that in very many cases there is 
considerable spring in engine beds. In 
side crank engines the twisting strain is 
rarely resisted to such an extent as not 
to be measured by careful work. In cen- 
ter crank engines the question is whether 
the strains are met and resisted to the 
same extent by both sides of the bed. 

This may all, I admit, be valueless 
speculation, but it has, at all events, some 
slight foundation in observed fact. 

I have distinctly in mind two cases 
observed by me last summer. One was 
a side crank engine, where the twist of 
the bed was perfectly perceptible, even 
to moderately careful observation with 
every stroke. The main journal was 

heating badly, and all attempts to lo- 
cate the cause had failed. In this case 
the cause was unmistakable. I did 
not have an opportunity to apply the 
indicator, but I think 15 per cent. to- 
tal friction would have been a low 
estimate. 

The other case was that of a care- 
fully built double crank disk engine, 
where the springing of the crank-shaft 
was detected as follows: The engine 
was run at a comparatively low speed, 
the forward end of the connecting rod 
was covered with chalk, and a steel 
point was placed in front of the en- 
gine so that it could be moved up till 
it touched the end of the rod and 
made a mark as the crank came round. 
Its position was carefully marked, the 
engine was then speeded up under its 

full load, the point was brought 
up again till it touched, and its 
position was again marked. There 
was a distance between the two 
marks of between 3/5 and ,,". 
The marks were not perfect, and 
exact statement would be absurd. 
It was greater with full load than 
with no load at the same speed 
(within two or three per cent). 
Very possibly there are reasons 
why this conclusion, that there was 
spring somewhere, is premature. 
I will only say that the tests were 
made while everything was warm, 
and so it couldn’t all have been 


expansion. The engine was se- 
curely bolted to an_ excellent 
foundation of cut stone with a 


I did not know 
the amount of counterweight, but judged 
that the balance was quite thorough. The 
}engine did not move horizontally, as was 
shown by a point at the cylinder head, simi 
lar to that used at the other end. 

I am inclined, myself, to conclude that 
there was some spring somewhere. I intend 
to carry out more such measurements when 
opportunity offers, but others whose daily 
experience is much wider than mine can bet- 
ter do it. 

In hinting at this line of work, it is more 
than probable I have suggested nothing tbat 
is new. In fact, what I started out to do 
was rather to suggest some points that young 
would well to study, but 
the whole subject is of such vital interest at 


massive granite capstone. 


engineers do 
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present, that I have been led to give these 
incomplete and fragmentary results of my 


own. 
——_ oe a 


A New Jersey Jobbing Machine Shop. 

On the banks of the Arthur Kill, at Eliza- 
bethport, N. J., a little below but in plain 
sight of the B. & O. Railroad bridge, which 
is already historic from the bitter opposition 
to its building made by the Pennsylvania 
Co., The Samuel L. Moore & Sons Co. built, 
some four years ago, a foundry and machine 
shop. These works are called ‘‘ jobbing 
works,” because the company is ready to take 
a hand at anything in the foundry or machine 
shop line that comes to hand. Butto the me- 
chanic, who always associates with the term 
jobbing shop a half dozen lathes descended 
from the primal days of such tools, a couple 
of pianers that get over the course three or 
four times a day, and something that is 
called a drill press because there don’t seem 
to be any other title by which to describe it, 
a visit to the Moore shops will be disappoint- 
ing. The fact seems to be that when they 
removed from the old works they forgot to 
take their old tools, and the result is that the 
new shops are equipped . with the very best 
modern tools, not only in the ordinary line, 
but in those lines commonly considered as 
special. 

As intimated, the company does a good deal 
of machine work—of the better sort—that is 
called jobbing. This work is mainly in the 
line of tools and machines that are not in the 
market as being regularly manufactured. 
But so far as possible, the arrangement is to 
do this work on a manufacturing basis, their 
tools being such as are used in the best 
manufacturing establishments in the country, 
and standard sizes and dimensions being 
maintained by the use of a very complete 
line of standard gauges. 

In addition to their jobbing work, the com 
pany does a good deal of work that would be 
classed under the head of manufacturing. 
They make, for example, the Straight Line 
engine, both simple and compound, and 
there are very few shops in the country that 
are so well equipped for building steam en- 
gines. They have a special machine for 
boring the cylinders, and the seats for the 
pillow blocks at the same time; also for mill- 
ing off the valve faces, milling out the ports 
and milling the seating for the steam chest 
cover. This last operation is so well done 
that the surfaces make a steam joint without 
further attention. They use an excellent 
system of jigs and fixtures, covering every 
operation possible to cover ; the engines they 
build must be as nearly interchangeable in 
their parts as it is practicable to make such 
work. We noticed at the works three tandem 
compound Straight Line engines building, 
which are to go to Brazil, to be used in 
electric light plants. The cylinders are 13” 
and 26" diameter, with a stroke of 18”. 

In assembling the parts of engines, the line 
through the cylinder is discarded, and gauges 
used which show any lack of truth in an ex- 
aggerated degree. 

For example, for setting the high and low- 
pressure cylinders in line, instead of a line 
through the cylinders the pistons on the rod 
are put in place, then a trial gauge is used, 
constructed in such a way that a slight vari- 
ation in moving the pistons back and forth 





makes the rod move a differential indicator 
point if the alignment is not correct. The 
motion of the indicator point being a good | 
many times multiplied with reference to the 
piston rod, a slight lack of truth will cor- 
respondingly impress the beholder. This 
plan is carried out in lining up guides and 
ther parts of the engine. While this prin 
ciple of exaggerated movement of an ob 
served point is not new in determining the 
ruth of work, its application can be profit- 
ibly extended. 

The crank-shafts of the Straight Line en- 
rine are, as our readers know, ‘‘ made up,” 
ind the final finish—turning and grinding— 
of the ends is done to bring everything in 
line with the inserted crank-pin. In order 
‘o do this, the centers in the ends of the 
haft are located by means of collars, as we 





lave previously explained. Instead of using 


a spirit level on the crank-pin, by the 
indication of which the centers are set, a 
skeleton rod is used, taking hold of the 
crank-pin like the ordinary connecting rod. 
Then the centers on the shaft are adjusted 
until a point on the end of the rod will follow 
the path of a straight line described on a 
suitable template, while the shaft is revolved 
in the lathe. This is an excellent way to 
accomplish the end sought. 

The company also build the Tabor mould- 
ing machine, under the supervision of the in 
ventor, Harris Tabor. This is a machine 
operated by fluid pressure—usually steam— 
in which the packing of the sand is done, at 
one operation, by a series of universally 
jointed rammers. We saw one of these ma 
chines experimentally worked on a com- 
plicated pattern, doing all the- ramming 
almost instantly, and it made the mould, 
to all appearances, perfect. Thisisa machine 
apparently destined to make a record. 

The foundry work of the company has 
already outgrown the provisions made for it, 
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maker devises and has made the special jigs 
and other tools for the purpose. Whena 
man is put on his mettle, so to speak, the 
best that is in him is sure to come out, and 
the tool maker at the Moore’s establishment 
is deserving of all the credit he gets, and that 
is not stinted. 

The Moore Company has a frontage of 
nearly 300 feet on the Arthur Kill, and there 
isa fair probability that they will, in the near 
future, establish shipbuilding works. They 
are excellently well located for building 
vessels drawing up to eighteen feet, as ves 
sels of this draught can get to sea from 
Elizabethport, and coal and iron comes right 
into the yards by rail. 

This sketch would be incomplete without 
the statement that the president of the com- 
pany, Samuel L. Moore, is hale and hearty 
at eighty-eight years, and goes to the shops 
forenoon and afternoon with the regularity 
of a workman. The sons, however, attend to 
the active affairs of the business. The 
elder Mr. Moore was a locomotive engineer 
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SUGGESTED LATHE IMPROVEMENTS. 


and they have added to this part of the plant 
until they now have a foundry 225 feet in 
length, equipped with a steam crane and 
traveling cranes, enabling them to handle 
castings of twenty to twenty-five tons in 
weight. The company has an excellent 
reputation for making good, and especially 
complicated castings, that bids fair to call 
for still further extension. They have 
the templates that represent the bore and 
key-ways of propeller wheels made at 
the Delamater Works, of New York, and 
this, with the accompanying record, enables 
them to get ready new wheels for any of the 
boats equipped with them, making the delay 
at the dry dock only that necessary to take 
off the old wheel and put on the new one. 
This brings a large amount of work, as the 
Delamater propeller wheels are in extensive 
use, and are well appreciated. 

A tool-room goes with all modern equipped 
shops—the company has an excellent one, 
well supplied with qachinery. It is—just 
as a tool-room ought to be—in charge of a 
thoroughly competent man, who is not inter- 
fered with in his work. Given a ceriain 
operation to be performed, and the tool 























in the early days of railroading in this coun- 
try, and he could probably successfully 
contest the title of the oldest locomotive en 
gineer in the country. 

et 

Tronmonger (London) says : 

The condition of the iron and steel trades 
in Germany appears to be even more ex- 
cited and more active than we are in this 
country. Prices are all ‘ton the boom,” and 
the amount of work in hand is altogether 
abnormal, Some of this briskness is due to 
the ordinary mercantile demand, but much 
of it is owing to the gigantic orders which 
have been given out by the German railway 
authorities. Some of their orders are the di- 
rect outcome of military necessities, but 
many of the new departures are the results of 
resolutions to introduce much wanted im 
provements in connection with the railways 
of the country. Thus the most intense act- 
ivity has been created, and the German iron 
and steel works are full of orders for the 
greater part of next year. 

ape : 
The city of Meriden, Conn., has issued a 


5 


Meriden of the South American delegates to 
the International American Congress. The 
maufacturing interests of Meriden are well 
set forth in the publication, which is very 
finely illustrated. 

sant ip cantante 


LETTERS FROM PRACTICAL MEN. 


Catching Threads, 
Editor American Machinist : 

In the Nov. 11 issue, Mr. Baker offers a 
rule for ‘‘ catching threads” on lathes. In 
trying to apply it to several practical exam- 
ples, I met with so much difficulty in making 
the denominator of fraction in result come 
right, that I have ventured to send youa rule 
that I believe to be more practical. 

Find the least common multiple of distances 
between threads on lead screw and screw to be 
cut; this will give the shortest possible distance 
that carriage can be run back and catch 
threads. Thenitisevident the whole distance 
to run carriage back, must be some multiple of 
this distance, which, of course, can be found 
by dividing length of screw by given distance 
and making allowance for ‘‘ leeway.” Ex- 
ample : Screw to be cut, 33 threads per inch. 
Lead screw, 4 threads per inch. Length of 
screw, 23”. L. C. M. of 8" and fis 4” or 
24" 23° +24" — 9+, therefore we must run 
back 10” « 24” = 25” | year Pa! 
Some Suggested Lathe Improvements, 
Editor American Machinist : 

I mail you to-day some blue prints of lathe 
improvements, that I am willing to con- 
tribute for the benefit of the trade, if you see 
fitto publish the same. The taper attach- 
ment, I think, may be considered especially 
novel, though perhaps of a visionary nature. 

I have tried (Somewhat unsuccessfully) on 
several different occasions to summon sufli- 
cient moral courage to put this device in 
practical operation; but, notwithstanding 
this timidity, the device presents so many 
desirable features that I cannot discard 
it without submitting it to criticism of other 
machinists, who are, perhaps, more capable 
of discrimination. In my mind the question 
of durability is the only doubtful part 
of it, and possibly that difficulty may be 
overcome by increased wearing surface in 
worm and worm rack. Iam deeply inter- 
ested in any movement toward standard 
systems, and a system of standard tapers 
is of firstimportance. The articles on tapers 
by your correspondent ‘‘ Jarno” are of deep 
interest, as presenting in a clear light the 
need of reform in this direction, and the 
advisability of proportionate dimensions ; 
but having decided on these points, the 
question is how to produce these standards 
A system of 
change gears, with each plainly lettered 


with the greatest precision. 


4" 4", 1” to foot, ete., respectively, and hav- 
ing only to slip such gear into place, a la 
screw cutting, would, it seems to me, be 
near the perfection of handiness. I send my 
device to you, therefore, simply as a con- 
tribution toward the solution of this prob 
lem, and thinking that, though the design 
is faulty, perhaps, it may have suggestions of 
a perfect taper-turning mechavism, to be 
evolved from it. 

Fig. 1 represents the back side of a lathe- 
bed and carriage. Fig. 2, a part cross-sec 
tion on linea?) of Fig. 1. Fig. 3, a side ele- 
vation, showing taper attachment gearing. 

G isarack fastened to the back side of 
the lathe bed, and /’'a large pinion working 
therein. This pinion / is one foot in cireum- 
ference at the pitch line, and consequently 
makes one revolution when the lathe car 
riave 2B has moved one foot. The end of 
the shaft bearing pinion #’ is arranged to 
carry different change gears similar to a 
lead screw on a screw cutting lathe. WH is a 
back apron supporting all the gears in the 
train. (Cis the lower cross slide of a modern 
taper attachment lathe (here shown with a 
compound rest). In the under side of the 
slide ( is cut a worm rack to fit worm D, 
which is geared to move slide C at different 
speeds, according tothe size of change gear 
on shaft of pinion #. The gear A’, on worm 
shaft ¢, is not to be changed. 

The key shown in the end of the stud 





very neat souvenir, in honor of the visit to 


which carries the change gear is also ar- 
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plicable to regular change gears for screw 
cutting, and is designed to save time in 
changing gears. Its operation is obvious. 
The key (e) having a spring temper, is made 
to create sufficient tension at the bottom of 
the key-way to overcome any tendency of 
the gear to slip off. It will be noticed that, 
when the gear isin place, the outer end of 
the key is in contact with the bottom of the 
key-way in the lead screw. as well as in the 
gear. This forms practically a solid key, 
but any required tension may be obtained 
by varying the length of the key. The end 
of the key is rounded, to facilitate entering 
the gears. In operation it is only necessary 
to pull off and push on the gear when mak- 
ing changes. O. S. WALKER. 
Worcester, Mass. 


A Model Engine, 
Kditor American Machinist : 

In your issue of December 5 you show a 
fine model illustrative of the action of the 
valve and link motions of the steam engine. 

Such models are very useful in the investi- 
gation and adjustment of the movements of 
complex machinery. The present illustra- 
tion represents a model designed to investi- 
gate the four-valve system of gearing of the 
‘* Corliss” type, without its detached feature, 
to see if it could be applied to the locomo- 
tive, and other quick-motioned engines. The 
flat gridiron valve is used because it requires 
but avery short motion, Quarter-inch in- 
leis and half-inch outlets, with a quarter of 
an inch lap of valves, require but five-eighths 
of an inch movement for the inlet, and seven- 
eighths of an inch for the exhaust valve. 
The model is designed upon this proportion, 
and is arranged in as compact form as possi- 
ble, and yet give the correct proportion to 
crank, rods and motions. Only four ports 
are shown in model, but the number may be 
extended, of course, according to size of en- 
gine, without increasing their width. The 
arrows and dotted lines indicate its operation; 
the piston P is shown at one-third of its 
stroke to the right. The links @ are so con- 
nected with the rockers, 4, that while the in- 
let valves, c, are opening and closing their 
ports, the exhaust valves d are nearly sta- 
tionary upon their closed ports, and vice 
versa; this feature is well understood by en- 
gineers, and it renders the adjustment of the 
fuur-valve systems quite easy and perfect. 
By varying the length of the eccentric rod ¢ 
a trifle, and screwing the valve stems, f, 
more or less into their valves, and varying 
the length of the rocker armg to which the 
eccentric rod is connected, almost any de- 
sired action may be effected. The model 
here represented is chiefly of hard wood, 
9x11", which is sufficiently large to illustrate 
accurately the action of the system. I once 
saw in the office of that excellent mechanic, 
George 8. Griggs, for many years superin- 
tendent of the locomotive department of the 
Boston & Providence Railroad, a model 
locomotive rudely made of wood, full-size. 
It was fixed up upon one side of the office, 
and illustrated to the eye every motion of the 
engine ia its due proportion, Mr. Griggs 
built many locomotives for the company, and 
this model must have been a great help to 
him in designing and adjusting his engines. 
But a model simply for investigating and 
showing the action of a locomotive perfect 
ly need not exceed twelve to fifteen inches 


in length. F. G. Woopwarp. 


Care of Tools, 
Editor American Machinist : 

‘*Young man, the secret of doing good 
work is look well to the condition of your 
tools.” The above advice was given to an 
apprentice by an elder shopmate some years 
ago. The writer, to whom the advice was 
given, paid but little attention to it at the 
time, but in later years has thought of it 
often; and of its philosophy, as applied to 
shop practice, there can be no question. As 
a rule, the condition of a mechanic’s tools 
will indicate the quality of his work. I do 
not mean by this that a man with a rose- 
wood tool-chest, made in cabinet form and 


sarily implies a geod workman, but rather, 
if a machinist, look at his lathe board, exam- 
ine his diamond point and other cutting tools, 
and see if they are in proper shape to do the 
work required. 

Some men make a practice of never put- 
ting away a tool without grinding ready for 
immediate use, while others never grind a 
tool unless obliged to use it, and would 
rather borrow from their neighbor than 
grind their own. It is not difficult to tell 
which of these two will accomplish the 
most, both for themselves and the firm they 
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e running, the draught was as notice- 


which at times is considerable. After these 
furnaces were added, the draught was im- 
proved so much that fully double the coal 
could be burned under the boilers. It may be 
claimed that this temperature was not main- 
tained to the topof the chimney. Have there 
been any experiments that show what the 
average temperature is ina chimney from a 
certain temperature at the bottom ? 

In connection with this, in a recent con- 
versation with an engineer on this subject, 
he mentioned a chimney that, in addition to 
the boilers, had annealing furnaces dis- 

charging gases into the chimney at 
above red heat, or a strong flame 
direct from the coal into the chimney. 
: When the annealing furnaces were 


ably improved as in the former case. 
The first mentioned chimney has 
had so many furpaces added to it, 
that it at present is not 
large enough for the work, 
or it would be a good 


A MopEL ENGINE. 
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equipped, takes from the machinist a large 
part of the labor of keeping tools in proper 
repair, but removes from him none of the 
responsibility for the work the tools will do; 
for, though the tool-room may exercise its 
best judgment inthe preparation of a tool, 
there may be conditions in the work that the 
tool-room has no knowledge of, so that the 
workman should not take for granted that, 
as the tool came from the tool-room, it must 
be all right, bu t take into accout the work he 
has to do, then the tool-room becomes what 
it should be—a valuable aid tothe workman. 
Too.-Room. 


Chimney Draught, 
Editor American Machinist : 

We find it set down in books that 600 
degrees is the maximum 
temperature of a chim- 
ney, or that a higher tem- 
perature will not increase 
the draught. This cal- 
culation appears to be 
based on the weight and 
volume of air, rather 
than a careful experi 
ment. 


work for. The modern tool-room, properly | 


opportunity to make some scientific tests. 
This chimney has a straight flue from 
bottom to top. It is double all the way, and 
there seems no chance for air to leak into it. 
When we attempt to cool off a chimney we 
find that it takes a long time and a large 
volume of air; but the heating up is much 
more quickly done, especially if the chimney 
has been in use for some time. 

I am under the impression that our insur- 
ance men would rather see the tempera- 
ture at the bottom of an elevator shaft re- 
main at 600 degrees, than have it 1,000, on 
account of the draught alone. 

W. E. CRANE. 


Ingenuity in the Foundry. 
Editor American Machinist: 
It is not always the large castings that 








Some years ago, a 
manufacturing concern 
built a square chimney 
148 feet high, and a flue 
4 feet square. At first 
there was connected to 
this chimney three boil- 
ers, one having 42 feet 











grate area, and the other 
two 46 feet area. The 
tirst delivered gases into 
the chimney at about 
350 degrees, and the 
other two at about 650 degrees on the aver- 
age. The draught was not very good, no 
better than could have been expected from a 
much smaller chimney. 
Afterwards there were connected 42 fur 
naces, each having 1.36 square feet area, and 
used for melting copper and its alloys. 


chimney considerably above a red _ heat, 


per square foot of grate. 
In addition to the gases from the coal, 





filled with an expensive set of tools, neces 





there was also the fumes from the spelter, 


INGENUITY IN THE FounpDRY. 


These furnaces delivered gases into the | than the moulders in a jobbing foundry. 


and burned about 85 pounds of coal per hour | into the shop with # cone pulley, of the 


we 


Fig. 2 


are the most difficult to mould, or that require 
the most brain work to determine which 
is the cheapest and best way to accomplish 
|the desired result. There are not 
| classes of mechanics who, with the limited 


many 


| resources at their command, have a better 
| opportunity to display their inventive genius 


| For instance, not along ago a party came 


| following size; large step, 10’ diameter, 2 


face ; small one, 94" diameter, 2" face; from 


the pulley from which the pattern had to be 
made was turned to finished size, there 
had to be an allowance for shrinkage and 
finish on patterns. To overcome this diffi- 
culty, two blocks of the required thickness } 
larger than the outside diameter of the steps 
of pulley, were sawed out; and a one-inch 
hole bored in the center of them, to receive 
the wooden pin A, shown in Fig. 2, the use 
of which will be developed as we progress. 
Those blocks were rammed up and moulded 
in the usual manner. In drawing them from 
the sand, the pin A was left in the mould, as 
seen at Fig. 1, for the purpose of centering 
the pulley casting ( especially so in 
moulding the small half; as the outside 
of the mould could not be seen, because 
of the upper step projecting over the joint of 
mould, as at B, Fig. 1. After the casting 
(’ was set into the moulds formed by these 
blocks, it was rammed up inside, and a joint 
made at the middle of the arms; which 
would be on a level with joint B. Hav- 
ing withdrawn pulley casting C, the pin A 
can be removed, and the vacancy caused 
thereby can be filled up, or used for core 
print. By closing on the plain copes, 
formed by the aforementioned blocks, com- 
pleted the job in good shape. 

GEORGE O. VAIR. 
ee 





The next meeting of the Institute of Min- 
ing Engineers will be held at Washington, 
D. C., beginning on Tuesday evening, Feb- 
ruary 18, 1890. General W. SS. Rosecrans is 
chairman of the local committee, and the 
secretary, to whom all communications should 
be addressed. At one of the sessions of this 
meeting, to be hereafter determined, the 
manufacture, properties and uses of alu- 
minum will be specially considered. Papers 
in this connection from Messrs. A. E. Hunt, 
F. P. Dewey and W. J. Keep have been al- 
ready announced, and others of suitable 
character will be welcome. Opportunity 
will also be given for the discussion of Mr. 
Keep’s paper on ‘‘Aluminum in Cast-iron,” 
read by title at the Ottawa meeting and _re- 
cently distributed. Written communications 
from members interested in the subject, but 
unable to be present at the meeting, are ear- 
nestly invited. 

————_-4>e—_—__ 


To what an extent facts gathered from ex- 
perience will overturn theory is well seen in 
the instance of the compound engine. It is 
but a few years ago that the utility of the 
compound engine in milis was opposed by 
most of the engineers in this country. Now 
it looks as if ina few years the simple con- 
densing engine for large power would be a 
curiosity. And as the practice of compound- 
ing comes to be better understood, it is ex- 
tending to small sizes. Higher steam press- 
ures and compounding are having an import- 
ant influence in reducing the cost of motive 
power. 

«ge _ 

It is rather an advantage, sometimes, to 
look near home for what you want. The 
above is brought to mind from a knowledge 
of the experience of two ladies who went to 
New York shopping from a city near by. 
They utterly failed to find what they wanted 
in the big city, and returning home found 
exactly what they were looking after. There 
is a good-sized moral in the experience of 
these two ladies, and it is applicable to a 
good many other things besides shopping. 

SS 

The Boston 7ranscript concludes that it 
would be a good thing if the names of archi 
tects were conspicuously displayed on build 
ings they had planned, as ‘‘ it would save so 
much time to persons who purpose to builc, in 
making up a list of architects to be avoided.” 
It isn’t a bad idea. 

Se eee 

The latest pipe scheme is that of supplying 
New York City with milk through a pipe 
line. Whata convenient thing it will be, to 
be sure, to have milk on tap, like water. 

a 

It is said that in some German cities the 

asphalt pavement is being seriously injured 





| which was wanted a pattern, in halves, As 





by the escape of gas from the soil, 
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Amateur Engineering. 


By Dr. R. H. Tuurston. 


America, the home of the free, the refuge | 


of the oppressed of all nationalities—except 
the Chinese—the land of unlimited privilege 
as respects politicians, ‘‘heelers,” govern- 
ment contractors, and Indian agents, the 
country in which the rights of individuals 
are forgotten where the interests of many 
are concerned, and the paradise of the ven- 
dor of silver, exhibits one aspect of ‘‘ free- 
dom” which, to the unsophisticated citizen 
of the old world, is more extraordinary than 
perhaps any other among the thousand singu- 


lar developments of liberty which here attract | 
his attention ; this is the freedom accorded | 
to the amateur te enter into the serious work | 


of the professional. 

The Engineering News of the 14th Decem- 
ber, criticising the organization of the naval 
bureau of yards and docks, in which ama- 
teurs and non-professionals are endeavoring 


to do the duty of the skilled engineer, in the | 


expenditure, upon important works, of be- 
tween one and two millions of dollars a year, 


quotes the old proverb, ‘‘ Every man to his | 


trade,” and makes direct application of it to 
that case. But perhaps the most remarkably 
typical illustration of the readiness of one 
man to take up the trade of another, and of 


the singular trustfulness of officials and peo- | 
ple in his ability to do so successfully, is seen | 


in the proposal, made apparently with per- 


fect. seriousness, of a distinguished lawyer in | 


Congress, who happens to be on the Naval 
Committee of the House of Representatives, 
to design an tron-clad. A description of this 
proposed war-ship is given in the Jron Age, 
of December 12th ; but we find no reference 
in the pages of that paper to the fact that the 
proposal illustrates most admirably, not so 
much the versatility of our people, and the 
ease with which the average American will 
go about the construction of anything under 
the sun, whether he has served an apprentice- 
ship to the business or not, as the glorious 
freedom of which this particular aspect is so 
impressive to the foreigner visiting 
our shores. 

It may well be doubted if in any 
other country in the world a lawyer 
can be found, however talented and 
distinguished, or however ‘‘ influen- 
tial,” who would gravely propose 
that he be permitted to design that 
grandest of all the works of the en- 
gineer, the modern iron-clad ; nor 
would it be possible, probably, to 
find another country, on either con- 
tinent, in which those who are 
charged with that duty would not 
resent the interference of the ama- 
teur, and in which he would not 
be laughed to scorn by the people. 
Whether it may be truthfully urged 
in his favor, however, that the 
officials of the bureaux of construc- 
tion and of engineering of the navy 
department are, as professionals, 
less competent to do their work, 
than is this amateur, we are not in- 
formed ; but we have at least no 
doubt on this point: that if they 
are less competent than the most 
talented of amateurs, they should 
be promptly invited by the Secre- 
tary of the Navy to retire from 
their comfortable berths, and a 
place should be made, if thus necessary, 
for competent professionals from civil life. 
If they are competent, they should be _per- 
mitted to do their duty unhampered by costly 
and embarrassing toying with work affecting 
the safety and the honor of the country, by any 
amateur. 

We, as tax-payers, cannot afford to en- 
trust such work, or the expenditure of a 
million and a half dollars, to any but 
wise and experienced hands. Nor can the 
country afford to trust as members of 
important committees, men who have so 
little appreciation of the 
principles of business or of the amenities 
of official life, as to their 
crude opinions where least 
informed, 


common-sense 


volunteer 


they are 


/est at the edge A. 


Gusset Stays. 


| holds to the first shell ring, the other gussets 


By W. H. Boorn 


Without entering into the question of the 
superiority or otherwise of gusset stays over 
stays of other descriptions, it is apparent that 
just at present gussets are often applied in situ- 
ations where bar and palm stays have hitherto 
usually been employed. Too frequently, how- 
ever, it will be noticed that gussets exposed 
to a considerable stress are very faultily de- 
signed for the stresses to which they will be 
subjected. 

In the annexed cut is represented a gusset 
stay with a good riveted attachment to the 
parts of a boiler to be stayed, and well 
shaped for withstanding the stress brought 
upon it, and which is probably always great- 
Very frequently, how- 
ever, this edge is found hollowed, as shown 
by the dotted line, and the tendency is to rip 
across at c, for the plate is exposed fo a 
severe cross-breaking stress, whereas, when 
shaped as shown by full line, the material of 
the gusset resists by direct tension rather 
than by cross-breaking strength. 

Wherever possible it should be observed as 
a hard and fast rule that the edge of a gusset 
stay should project something beyond the 
straight line joining the outer corners of the 
angle or tee iron attachments. 


Frequently, too, gusset stay edges are left | 


rough from the shears, or even as a series of 
small semi-circles from the plate, being a 
piece of scrap cut out by means of drilling 
In all work having any claim to be consid- 
ered good, the edges should be even and 
straight, with the arris removed by the 


| file. 


When of steel, and sheared, the sheared 
edges ought to be planed off or the whole 


| stay annealed after shearing. 


When too great rigidity is given to a flat- 
end plate by a gusset stay, a good remedy is 


| to remove a rivet or two connecting the stay 
| to the angle iron at the points where greater 
| elasticity is required. 


Soup Dish 








In staying the flat ends of a boiler by gus- 


Steam 
Water 


~ 
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indeed, usually, the central back-end gusset 


alternating, as at the front end. Gusset 
stays are but bar stays flattened out in order 
to facilitate their attachment over a large 
area of plate, so avoiding the severe local 
stresses which arise when a heavy bar is 
employed to hold a considerable area of plate 
from a central point in that area. The gus- 
set holds on a line drawn across the stayed 
area. Being then only a modified tension 
stay, it must be designed as such, and in 





good practice is nearly always found at-| 











GUSSET STAYS. 





tached by two angle irons, not by single 
angles, single flanging, or bya T 
especially when in a position of importance. 


iron, 


——— me 


Shop Washstand. 


We herewith give an illustration of a shop 
washstand, designed by John Royle & Sons, 
Paterson, N. J. 
was to provide each man with clean water, 
no matter how many men may wash at one 
time. Fig. 1 represents a section: Fig. 2 
an elevation ; and Fig. 3a plan of the stand. 
| It consists of two wooden troughs ZF E, sep 
arated by a waste-water channel G. A sup- 
ply pipe, D D, extends around the inner sur- 
| face of the troughs #; the center of this 
| pipe, and the edges of the channel G, are 
| placed in the same horizontal plane; at inter- 
| vals of 18 inches apart the pipe D is perfor 


The aim of the designers 


H H T,soas to be ina convenient position 
for the men ; these dishes are held in position 
simply by a small pin RF, inserted in a brass 


bushing, the latter being driven into the 
edge of the trough. M Mare cast-iron stands, 


and V, towel racks. The numbers 1, 3, 5, 
painted on the upper cross-bar, are for pur 
pose of designating the place assigned to each 
man, so as to avoid a confusion of towels and 
soap. This device works excellently ; it is 
not patented. 

ge 


Lvucip.—On board an ocean steamer a 
gentleman wished to help a_ lady, 
who was of an inquiring mind, to 
the principle of the 


This is how he cleared 


comprehend 
steam engine. 
away all difficulties : 

“Why, you see, ma’am,” quoth he, 
‘it’s just one thing goes up, and then 
another thing comes down, and then 
they let the smoke on, which makes 
the wheels go round. That’s what 
they call the hydraulic principle. 
It’s quite simple when you Know it.” 

‘‘Law me, I never understood it 
before! But then, I never had it pro- 
perly explained,” replied the fair 
listener.— Youth's Companion, 

-_ - - 

How the daily press handle engineering 
matters is rather neatly shown in the follow- 
ing, which we copy from a daily that in other 
matters is quite exact in its statements : 

An important discovery in naval construc- 
tion is now occupying the attention of the 
authorities in England. All engineers know 
how important it is to have equal tempera- 
ture of water throughout a boiler, so pre- 
venting a dangerous increase of temperature 
of the fire surface when exposed by reason 
of low water. An automatic machine has 
been invented by which the engineer is able 
to find a low stage of water which may be 
safely carried in the boiler. 

-_ — 

It is again emphasized—this time at Chi- 
cago—that dust from almost anything will 
explode. Flour-mill dust serious 
explosions, and coal-dust frequently explodes 
The Chi- 
cago explosion was of dust from 
shavings from a furniture factory. 
A spark ignited the dust, and the 
result was serious injury to several 


Look 


causes 


with disastrous results. 


men who were in the room. 
\ out for dust of any kind. 
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What a wonderful bill, to be 
sure, is that which the World's 











a Fair 


Committee of New York 
before Congress. 
It is elaborate—beyond question— 


propose to get 








and long—beyond reason. It is 








one of those bills upon the draft 
of which a blue pencil could have 
been used to excellent advantage. 
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The mechanics employed by the 
Seneca Falls (N. Y.) Mfg. Co. 


{ have formed a club for self-im 








30 








4 
jj 

* 

a 





SHop WasHs 


sets, it isa usual practice to attach to the 
first ring of shell plating. If the pressures 
are high, a gusset acts to far better advant- 
age when it extends as far as the second ring 
of plating, the disposition of stresses being 
then more favorable. 

In large boilers of the internally fired de- 
scription, such as the Lancashire, there are 
usually five gusset stays. At each end above 
the tubes of these, the central gusset will be 
attached to the first two rings of shell plat- 
ing; the two next will hold on to the first 
ring, whilst the outer gussets are attached 
only to the second ring of plate. This ar- 
rangement is often reversed for the back 
end, on account of the manhole or other 
fitting block occupying the crown of 
the second shell ring, and in such case, and, 


TAND. 








provement. They have, at con 


siderable expense, furnished a 
suite of rooms. The club is known 
as the A. S. D. Mechanics Club. 
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ated by three small holes; two of these, marked 
H H, cause a horizontal current of water to 
flow towards G, and the hole / 
rent flowing in a diagonal direction, tending 
to lift the water from the bottom of the 
trough intothe channel G. The pipe J takes 
its supply from B, the water in B is raised to 
any 
small jet of steam flowing through C. 


gives a cur 


desirable temperature by means of a 
As 
soon as the water level reaches the edges of 
the channel G, the water flows into it, dis- 
charging in currents the soapsuds, etc., leav- 
ing the water in the trough comparatively 


clean. The waste pipes J conduct the im- 


pregnated water into A, and from thence it 
is conducted through 0, intothe sewer. The 
soap dishes, of which a separate view is 


shown, Fig, 4, are placed near the streams, 


Fig. 2 “0 


There has recently been a new 
war ship launched in France, and 
if she makes a speed of 20 knots, 
which it is expected she will do, 

the builders will get the comfortable bonus of 
a million frances. 


—-_  - 
Agent 
on this building. 
Owner—Why, it’s fireproof. 
Agent didn’t 
Pardon me, I wouldn't take it.- 
ss ane = 


Suppose you let me write a policy 


that 


Sun, 


know 
The 


(retreating)—I 


The Manufacturers’ Record comes to us 
this week in a remarkably neat cover. It 
looks better than ever before on the ouiside, 
and there is no evidence of falling off on the 


inside. 
= ~~ — 


It is said that a wealthy syndicate of Chi 
nese merchants has obtained concessions ena 
bling it to control electric lighting in China 
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Special Announcements. 


CP Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for We give no premiums to 
secure either subscribers or advertisers. 

ter” Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

Gee” We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

Ge We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
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Use and Abuse. 


It is a well-recognized fact that a large 
part of the energy expended by the human 
race is put forth in correcting the mistakes 
and errors committed by predecessors in the 
same line, or removing the evil effects of 
such mistakes. While this is more generally 
true of doctors than of any other calling, 
perhaps, yet it is largely true of engineers 
and machinists also. But designers of ma- 
chinery have not only to correct or remove 
the consequences of mistakes which have 
already taken place, but they must in many 
cases provide for mistakes and _ blunders 
which experience analogous reasoning 
show will in all probability be made. It 
quite often happens that the most expensive 
feature of a machine is introduced for the 
sole purpose of providing against the ignor- 
ant or careless blunders of those who are to 
use it. Every experienced tool maker knows 
that one of the points to be looked out for in 
designing a jig is to so make it, if possible, 
that the piece for which it is made can by 
no possibility be put in any other way but 
the right way. This cannot always be done, 
and whenever, for this or any other reason, it 
is not done, the penalty is almost sure to be 
paid, some time, in the shape of a lot of 
spoiled work. 

So it is in many lines of machinery, es- 
pecially that which is usually managed by 
those possessing little or no knowledge of it. 
It is a regularly recognized principle that 
not only fair usage must be provided for, 
but entirely useless and unreasonable abuse 
as well. It is notorious that many of the 
small bolts and other fastenings about ma- 
chine tools must be proportioned, not to the 
legitimate work they have to do, but to the 
brute strength of the mechanic (?) who handles 
It was formerly quite common to 
make the screws which held the dogs in 
place at the side of planer platens, with 
small handle them, so they could 

easily tightened up by hand. The 
man who first made them so, reasoned, 
correctly no doubt, that, dogs 
had nothing to do but move a lever, which 
could be easily moved by two fingers of the 


or 


them. 


a on 


be 


as these 


hand, it would be much more convenient to 
have them tighten by hand, without the ne- 
cessity for picking up a wrench for the pur- 
pose. He failed to take into account the in- 
dividual who, when he tightens a bolt or 
nut, never bothers himself with thinking 
anything about the size of it, nor what it has 
to do, but simply tightens it up as tight 
as Providence and his strength will let him. 
This jammer instinctively felt that he could 
come nowhere near breaking these screws 
by the handle alone, so he invariably supple- 
mented his strength with a hammer or 
wrench, with which he soon beat the neatly 
turned handle out of all resemblance to its 
original shape, and strained the screw be- 
yond the possibility of being tightened in 
the legitimate way. Nuts to be tightened by 
wrenches are used now, not because they are 
better for the real work to be done, but 
because the jammer must be provided for. 

Successful globe valves must be made not 
to hold steam simply, but to the 
strength of the fellow who thinks (assuming 
that he thinks at all) that a valve is not 
tightened sufficiently so long as it can by 
foul means fair tightened more. 
Numerous instances of the same kind might 
be given, but perhaps these are enough 
to have a somewhat depressing effect upon 
some reader whose lot it is to bend over the 
drawing-board, trying to proportion things 
for the work they may properly be supposed 
to do. But there one consolation, and 
that is that the one who makes the blunders 
in the long run usually bear the 
burden of the consequences, and the jammer 
or his employer has to pay for his fun in the 
end, ; 


resist 


or be 
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Street Railway Propulsion. 





Whatever may be said regarding the 
various substitutes for horses in the propul- 
sion of street cars, it can scarcely be doubted 


that any one of them possesses advantages 


There can scarcely be a reasonable doubt 
that the substitution of any of the leading 
means of propulsion for the horses or mules 
would in almost every instance be a benefit 
to all parties concerned, and to none more 
than the people who live or do business 
along the line. And yet we hear a good 
deal in regard to getting the consent of prop- 
erty owners along a line of road on which 
it is proposed to change to one of the 
modern systems of propulsion, and the tone 
of the discussion regarding the matter seems 
to indicate that a good many people consider 
that it is to be taken for granted that such a 
change is necessarily an injury to property 
owners along the line, for which they should 
in some form be compensated, the only 
question being as to what the rate of com- 
pensation shall be. There are many good 
arguments in favor of charging a street rail- 
road company or other corporation for the 
use of public streets, in which to carry on 
money-making operations; but having se- 
cured the use of the streets, with or without 
payment, therefor, we can see no philos- 
ophy in fining them for making a change 
or improvement which can hardly injure 
any one in the least, and is almost sure to be 
a decided benefit to all concerned. There 
is no justice in mulcting a corporation sim- 
ply because it is a corporation and some one 
has the power to do it. And we do not see 
just why property owners should be allowed 
to stand in the way of an improvement for 
which there is a public demand, when such 
improvement injures no one. Any of the 
systems of power propulsion in common 
use are more quiet, more cleanly, more rapid 
and more merciful than the use of horses, 
have a decided tendency to increase the ca- 
pacity for business of crowded thorough- 
fares, and are generally better in almost 
every way. No mere whims should be al- 
lowed to stand in the way of their adoption. 


——__ +e 


Trusts on Wall Street. 

It is probable that nothing has occurred in 
connection with trusts which will do more to 
destroy them than the movement upon Wall 
street, which has taken place by their pro- 
moters, and has resulted in heavy 
to the gamblers who meddled with the trust 
certificates. No one outside the trusts had 
any means of judging accurately the real 
value represented by these certificates, and 
when the gamblers who held them found 
that certificates had been issued far in excess 
of the real or prospective value of the prop- 
erties included in the formation of the trust, 
and that it would be an utter impossibility 
for dividends or interest to be earned on 
them, Wall street found that it had been 
fleeced, and trusts for the first time became 
unpopular in financial centers, Wall street 
evidently thought that a new method had 
been discovered by which it could safely 
fleece the public; instead of which, Wall 
street was itself fleeced. Those who went 
after wool got shorn, which is a good thing 
for the public in several ways, but princi- 
pally because it turned the threatened favor- 
able influence of Wall street into indiffer- 
ence, if not positive opposition to trusts. 

Some months ago, when the speculative 
trading in these certificates had but just 
the Shipping and 


losses 


fairly been commenced, 
Commercial List, in commenting editorially 
on the new movement said : 

‘* There nothing, however, that will 
strengthen these trusts more in the estimation 
of the public than the distribution of several 
millions of their stock among small holders, 
who are at the same time investors. Asa 
rule, people are willing to pay a little more 
for sugar, 0 or paint, if they 
the recipients of fat dividends from any of 


is 


gas, are also 


the above trusts.” 

Now, of course, the editor well knew that 
the vast majority of the people who would 
be compelled to pay increased prices for 
their sugar, paint, etc., would never 
hold any stock in these trusts, and what he 
meant by ‘‘ people” are those who have a 
surplus of money for investment in stocks, 
trading in them. 


gas, 


or who make a business of 


showed how completely the people of the 
country (using the term in the broad sense) 
are ignored in such circles as his paper 
caters to. 
But his words also show a clear recog- 
nition of the fact that those whom he calls 
‘the people” have the paramount influence 
in almost all matters which affect the wel- 
fare of trusts and all such schemes for mak- 
ing money without earning it. It is cause 
for self-congratulation by the real people 
that the Shipping and Commercial List’s 
‘‘ people” have been shown that it is danger- 
ous for them to meddle with trust certifi- 
cates. 

a 


The People Triumph. 





New York City seems at last to have 
found, in the latest decision of the courts, a 
solution of the electric wire question, and 
the electric companies are paying the penalty 
of their past disregard of the rights of citi- 
zens and of human life. The wires are being 
unceremoniously cut down, and the entire 
business of electric lighting seems to be ina 
fair way to be abolished, until it can be re- 
sumed on a new basis, which will probably 
not be as favorable to the companies as they 
might have obtained had they condescended 
to pay some attention to methods of prevent- 
ing wholesale killing. 

It may as well be recognized first as last 
that in the end the voice of the people will 
prevail in such matters as this, and in all 
others in which their rights to life, liberty 
and happiness are encroached upon. And 
the further these encroachments are carried, 
the more severe and disastrous will be the 
final reckoning. The most violent explo- 
sions occur where the resistance to the explo- 
sive force is greatest. 


Literary Notes. 


A MANUAL OF MACHINE CONSTRUCTION FOR 
ENGINEERS, DRAFTSMEN AND MECHANICS; 
embracing Examples, Rules, Tables and Refer- 
ences. By John Richards. 

This book is thoroughly practical; it is not 

a work of instruction so much as a book of 

direct application, intended to meet the 

every-day wants of the practical engineer or 
draftsman, and the mechanic in his work- 
shop. The tables, rules, and data for engi- 
neering and mechanical work relate to 
things most commonly dealt with, and com- 
prise selections made by noting for a number 
of years the relative frequency of reference 
to the different subjects met with in practice. 

The work is made up mainly from personal 

experience obtained through a_ period of 

thirty-five years at home and abroad. 
The book is divided into six sections, treat- 


ing on machine design; transmission of 
power; steam machinery; hydraulics; pro- 


cesses and properties, tables and memoranda. 
Each alternate page of the book is left blank 
for convenience in reference, and also to re- 
ceive the owner’s notes and original matter. 
Draftsmen and mechanics will find the book 
to be a valuable one—it will aid them in de- 
signing certain classes of machinery. The 
book is published by J. B. Lippincott Com- 
pany, Philadelphia. Price, $5.00. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 














(467) W. B., Marion, O., asks: Is there 
any rule for turning cone pulleys? If the rule has 
been published in your paper, what number is it in? 
A,.—You will find the subject treated in the issue of 


Dec. 1, 1888. 
(468) W. 8., Sherbrooke, P. Q., asks: 
Which is the longest and heaviest bridge in the 
We not keep a record of the 


world? A. 
bridges built; of our readers may give the 


do 


some 











over that ancient method of locomotion. 


By this comment the editor unconsciously 
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(469) R. 8. G., asks: Will you 
please give a rule to determine the angle to set a 
compound rest to turn any desired taper? A.—You 
will find a rule given in the answer to Question 395, 
issue of Oct. 24. 


(470) E. T. D., Milbank, S. D., asks: 
Will a steel patch, five feet long, work good on an 
iron boiler directly over the grates? A.—Steel 
patches on iron boilers are dangerous, and should 
not be used. The unequal expansion of the two 
metals will cause trouble 

(471) W. B., ———, N. J., writes: Please 
give the horse-power of stationary plain slide valve 
engine with Water’s governor. Diameter of 
cylinder, 13 inches; stroke, 15 inches; 200 revolu- 
tions per minute; boiler pressure, 80 pounds; 
steam pipe, 34% inches. A.—About 80 indicated 
horse-power. 

(472) D. C. L., ———, Ohio, asks: Is there 
a book which contains the questions which an 
applicant for an engineer’s license must answer? 
If so, please let me know where I can get one. A.— 
There is no book of this kind published, for the 
simple reason that the examiners do not adopt a 
regular set of questions, but ask such questions as 
will determine the applicant’s fitness for the posi- 
tion he seeks. 

(478) C. E. K., Watertown, N. Y., asks: 
Will you please inform me where, in this country, 
planers are built that will accurately plane asgsemi- 
circle of any desired radius? I donot mean the 
radius planers used in locomotive shops for planing 
links, etc. A.—We do not think that such planers 
are built in this country at all; at least we do not 
know of any. Such work is usually done by an 
attachment to the regular planer. 


(474) A. S., New York, asks: Who has 
the best equipped fire department in the world, and 
who comes second and third? We had a little ar- 
gument over this question; one claims New York 
and the other Berlin, but leave it for you to decide. 
A.—We believe it is safe to say that the best 
equipped fire departments will be found in some 
of the large cities in the United States; which is 
second and third we cannot undertake to decide. 


(475) L. H., Holyoke, Mass., writes: In 
determining the result of a boiler test, what 
course should be pursued in the following case: 
The feed water is pumped through a coil of pipes 
in the boiler flue, similar to an economizer. Should 
the temperature of the water, after coming from 
the economizer, be taken as the temperature of the 
feed water, or before passing through the econo- 
mizer—no exhaust being used to heat the water? 
A.—The temperature of the feed water before it 
enters the economizer should be taken. 


(476) J. N. H., Baltimore, Md., writes: | 
have made some marble ornaments, and tried to 
polish them with oxalic acid, but the polish is not 
satisfactory, and I think something else is used in 
connection with it; if so, please inform me what it 
is. A.—We do not know of any other way to 
polish marble than with fine emery powder and a 
piece of felt, and rub the marble until it appears 
with acomparative gloss onitssurface. Afterwards 
finish the polish with putty powder and fine clean 
rags. As soon as the face appears of a good gloss, 
do not put any more powder on the rags, but rub it 
well, and ina short time it will have a fine polish. 


(477) A. E. D., , asks: Can you tell 
me which is the shortest and most direct way of 
finding the size to turn a gear wheel when the 
number of teeth to be cut in it is given, and also 
the distance from center to center of the teeth is 
given, and is there a way of proving the result to 
see if it is correct? A.—You will find formulas for 
this in the answer to Question 126, issue of March 
14. These, however, give the diameter at the pitch 
line only, to which must be added twice the height 
of the teeth above the pitch line, or the working 
depth of the tooth, to obtain the whole diameter. 
The correctness of the operations involved can, of 
course, be proven by reversal, as is explained in 
common arithmetics. 


(478) C. F., Dansville, N. Y., writes: We 
have a mud drum on our boiler. The outside 
diameter of the drum is 16 inches, length, 22 inches; 
the circular part of the drum is 54 of an inch thick; 
head, 34 of an inch. I would like to know how 
much pressure it will stand. A.—You do not state 
whether the drum is made of iron or steel. <As- 
suming it to be made of iron, and single-riveted, it 
will stand a pressure of about 292 pounds per 
square inch, provided the drum is kept free from 
mud and is not overheated. Whether the boiler will 
stand this pressure we do not know, as you have not 
given its dimensions. The fact that drumsare liable 
to become filled with mud, and corrode, make them 
dangerous adjuncts. We prefer not to use them. 

(479) C. C., Brooklyn, N. Y., sends us a 
sketch of a cast-iron column with brackets; the 
brackets are comparatively short, and the ribs 
underneath them are very deep, and asks for a 
rule to compute the strength of the brackets. A.— 
For practical purposes we may assume that fract- 
ure is caused by shearing. The shearing strength 
is proportional to the area sheared, and is inde- 
pendent of theform. Therefore multiply the area 
in square inches of the deepest section of the 
bracket by the safe shearing stress, say 4,000 pounds 
per square inch; the product will be the load in 
pounds which the bracket can carry. Whether 
the column will support this load depends not only 
on thickness of the metal, but it is also affected by 
the ratio of the length to the diameter of the col- 


umn, which you have not given. 
+ 














HUSMESS 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven werds make a 
line. Copy should be sent to reach us not later than 
Thursday Sor the ensuing week's issue. 








Gear wheels and g-cutting. Grant, see adv., p. 16. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc., J. B. Roney, Lynn, Mass. 

Duplex Gear Cutters. R. M. Clough, Meriden, Ct. 

‘‘Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells, 
& Co., cor. Fulton and Dutch sts., New York. 


Davis Key-Seating Machines kept in stock by 
ee 


Manning, Maxwell & Moore, 111 Liberty st., N. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 140 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, I. 


“How to Keep Boilers Clean.” A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st., N.Y. 
Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 
Prestoline & Prestoline Paste, for cleaning & pol- 
ishing metals. S. A. Smith, 23 8. Canal st., Chicago. 
Round Adjustable, Round Solid, and Square Dies, 
all sizes. Mfd. by S. W. Card & Co., Mansfield, Mass. 


Iron Planers from 16” to 36’ wide by any length. 
H. C. Pease & Co., Worcester, Mass. 


R. G. Du Bois, 715 11th St., Washington, D. C. 
Procures first class patents on inventions. Write. 

Universal Vise Chucks. Pedrick & Ayer, Phila- 
delphia, Pa. 

Link Planer Attachments. 
Philadelphia, Pa. 

For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Tl. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fullyillust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row, N. Y. 

Guild & Garrison, Brooklyn, N. Y.. manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

For Portable Key-seating Machines and Stub Ends 
for small connections, address T. C. Dill Machine 
Co., 726 Girard ave., Philadelphia, Pa. 

25’’ Upright Drills a specialty. Finely made, 

28’' great capacity, quickly operated. prices low. 

32’’ Send for list of firms using our Drills. J. E. 

36’ Snyder, Worcester, Mass. 

The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet il- 
lustrating pumping machinery and reports of duty 
trials. 

25’° ( ‘Only Drill Press built on 
4 ‘Ko-rekt’ principles, 

37” even if they come from Jersey. 
42/’ | Gould & Eberhardt, New Ark, N. J. 
Standard Reducing Valve, Standard Pump Press 

ure Regulators, Improved Collignon Cylinder Oil 

Pumps, Jenkins Globe and Angle Valves. Send for 

circulars. Standard Regulator Co., Buffalo, N. Y. 
Steam Boilers: Their management and working on 

land and sea. By Jas. Peattie. Practical facts from 

30 years’ experience. 230 pages. Illustrated, 12mo., 

cloth, $2. Circularsand Catalogue of Books for en- 

gineers free. E. & F. N. Spon, 12 Cortlandt st., N.Y. 
De Lamater Screw Propeller Wheel made only by 

The Samuel L. Moore & Sons Co., Elizabethport, 

N. J., who have purchased from C. H. De Lamater 

& Co., New York, all their patterns. books of 

record, gauges, ete. Location and equipment well 

adapted for Heavy Steamship Repairs. 

H. B. Roelker, 22 Cortlandt st.. New York, late 
Sup't De Lamater Iron Works, will hereafter manu 
facture the De Lamater Screw Propeller. 

Propellers of same pattern and workmanship as 

formerly made by the De Lamater Iron Works. Each 

designed for its special work at lowest prices. 

Consulting Expert and Constructing Engineer. 

Estimates made on machinery and on damages. 
“Indicator Practice and Steam Engine Economy.” 

By F. F. Hemenway. Contains plain directions for 

using the indicator, and making all required calcu- 

lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2. 

postpaid. Published by John Wiley & Sons, 15 

Astor Place, New York. 

‘* Binders’ for the AMERICAN MACHINIST. Two 
styles, the ‘‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
**New Handy,”’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’G Co., 96 Fulton st., New York. 

** Practical Drawing.’’ By J.G. A. Meyer. The 
above series of articles.now running in theAMERICAN 
MACHINIST, Should be closely followed by every stu- 
dept. They commenced with October 23, 1886 issue, 
and up to and including Dec. 5, 1889 issue, 91 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN MACHIN 
Ist PUBLISHING Co., % Fulton st., New York. 

Just concluded. *‘* Modern Locomotive Construc- 
tion.” By J.G. A. Meyer. The above series of 106 
articles, which have attracted so much attention 
everywhere, is now concluded in newspaper form. 
Copies of the AMERICAN MACHINIST containing the 
entire set, sent by mail to any address in the U.S., 
Canada or Mexico, for $5.30. AMERICAN MACHINIST 
PUBLISHING Co., 96 Fulton street, New York. 

Pratt Institute, Ryerson st., between DeKalb and 
Willoughby aves., Brooklyn, N. Y 

Second term, day and evening classes in all de 
partments, begin Jan. 2, 1890. 

Department of Mechanic Arts. 

New evening classes in turning, pattern making 
and machine shop work. 

Also classes in electrical construction—lectures 
and laboratory work. 

Applicants for the above must be at least seven 
teen years of age. 


Pedrick & Ayer, 


” 


Afternoon classes in carpentry and forging for 
boys of fourteen years of age or over. 

For application blanks and further information, 
apply to F. B. Pratt, Secretary. 


C. H. De Lamater & Co. have closed their exten- 
sive manufactory at the foot of West 13th street, 
New York. and have sold the Hot Air Pumping En 
gine and Steam Pump business to the De Lamater 
Iron Works (incorporated in 1889), and the Propel 
ler Wheel business to the Samuel L. Moore & Sons 
Co., of Elizabethport, New Jersey. 
In order to close out the remainder of the stock, 
offer for sale a very desirable lot of machinery. 
such as lathes from 15” to 88’ swing, planing ma- 
chines 48’’x45//x10’, 53/’x50/’x12’, 17/’x14/’x24’, 72’’x 
69’’x24’, and various other sizes; drilling machines, 
slotting machines, shaping machines, boring ma 
chines, bolt-cutting machines, cutting-off machines, 
nut tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, serew-cutting ma 
chines, vises, lathe and planer tools, and a variety 
of small tools; also traveling and jib cranes. 
Punching and shearing machines for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, ete. Pattern 
lathes, benches, saws, screws. nails, and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash- 
ers, packings, pipe and fittings, iron and brass 
valves. Boiler iron, steel plate and boiler rivets. 
Bar iron and steel, also steam hammers and two 
8’’x16’’ and one 10’’x20” Rider cut-off engines. 

















The Chrome Steel Works, Brooklyn, N. Y., are to 
be enlarged. 


W. J. Mack will start a machine shop at St. 
Augustine, Fla. 


The Rogers Foundry and Machine Company, Belle- 
ville, Il., will increase their plant. 


The Eufaula (Ala.) Cotton Mills will double the 
capital stock and enlarge the works. 


An oil mill, an ice factory and a cold storage 
plant will be built at Brenham, Texas. 


T. W. Dexter is organizing a company to estab- 
lish a foundry and machine shop at Brunswick, Ga. 


Cc. C. Gibson & Sons will rebuild their saw-mill 
and planing-mill recently burned at Magnolia, 
Miss. 


The Colby Testing Machine Manufacturing Co. 
has been incorporated at Chicago, Ill. Capital, 
$100,000. 


O. Whitney & Co., Ashburnham, Mass., are build- 
ing a chair factory, 50x128 feet, and a boiler and 
engine-room. 


The citizens of Saccarappa, Maine, are taking 
measures to establish a stock company to build a 
shoe factory. 

The rolling mill of the Stewart Iron Co., at 
Sharon, Pa., has been started up, after more than a 
year’s idleness. 

The Gonzales (Tex.) Water Power Co. has been 
organized, to build a dam on the Guadalupe river, 
and furnish water-power. 

The Royal Electric Company is the name of a 
new company that proposes to manufacture elec 
trical apparatus at Peoria, Ill 

Articles of incorporation have been granted to 
the Dodson Safety Nut Lock Company, to manu- 
facture nut locks for railroad use, at St. Louis, 
Mo. 

The Spiral Weld Tube Co., of East Orange, N. J., 
intends to double its mill capacity. It has under 
contract machines which will turn out 7,150 feet 
per day. 

Forbes & McCrary, of Atlanta, Ga . are organizing 
a $500,000 stock company to erect a large cotton 
mill at Greenville, Miss. $250,000 of the stock has 
thus far been subscribed. 

Bemis & Dustin, of Chicago, Ill., offer to erect a 
woolen and worsted mill and knitting factory at 
Cumberland, Md., if the citizens donate a site and 
subscribe for $125,000 of stock. 

The Billings & Spencer Co., Hartford, Conn., 
recently received an order from the Edison Machine 
Works for 60,000 commutator bars, requiring 30 
tons of copper to make. 

The Canadian Bridge and Iron Company has 
been incorporated at Montreal, with a capital 
stock of $75,000, for the construction of iron 
bridges and the manufacture of iron work gener- 
ally. 

There is water-works agitation at Oxford, Miss.: 
Colville, Wash.; Derry, N. H.; Waycross, Ga.; Al 
bany, Ga.; Needham, Mass.; Boise City, Idaho: 
Minden, I1l.; Hillsborough Bridge, N. H.; Benton 
Harbor, Mich. 


The Fulton Iron and Engine Works, Detroit, 
Mich., have issued a small circular, illustrating the 
new steel tackle block they are putting on the 
market. Several high testimonials in favor of the 
block are published. 

The Dexter Spring Company’s works at Verona 
Pa., have been purchased by astock company. Arti- 
cles of incorporation have been applied for by Geo. 
B. Knox and others. The company will manufac- 
ture the Dexter buggy spring, and add other special 
ties in the future. 





The capital stock of the Gate City Iron Works, 
Winona, Minn., bas been increased to $200,000, 
| Twenty thousand dollars of the stock is preferred, 


dends up to ten per cent. betore the holders of com 
mon stock receive anything. 

The Campbell & Zell Mfg. Co. has, it is stated, 
purchased the Baltimore (Md.) Car Wheel Co.'s old 
foundry and machine shop. The foundry is 160x80 
feet, and the machine shop three stories, 60x60 feet. 
The company has a capital stock of $100,000. J. Ver 
non Campbell is president. 


It is proposed to erect a jute mill for the manu 
facture of jute bagging, in the new State of Wash 
ington. The mill will be conducted by the State, 
for the purpose of giving employment to the con 
victs. The legislature will be asked to appropriate 
$50,000 for this purpose. 


The new addition to the works of the Pittsburgh 
(Pa.) Steel Casting Company will include a Bessemer 
plant in connection with their foundry, enabling 
them to make castings up to eight tons weight. An 
eight-ton converter will be built. The plant will be 
in operation early in the spring. 


S. W. Goodyear, Waterbury, Conn., sends us a 
sheet illustrative of the wire-pointing machinery 
made by him. This is a cold-compression process 
and the operation is performed with great rapidity. 
The process is valuable in the production of many 
forms, and for pointing wire for wire-drawing Mr. 
Goodyear’s machines are in high repute. 


At a recent meeting of the New England capital 
ists interested in the matter, nearly $200,000 was 
subscribed to the stock of the Denison (Tex.) Cot- 
ton Manufacturing Co., to complete the capital of 
$500,000, which is required’to build and complete the 
mill. Among the directors of the company already 
selected are Col. Elias Miliken, of Maine, and Hon. 
Francis Jewett, of Massachusetts. 


The works of the Straight Fiber Iron Co., of 
Chicago, were completely destroyed by fire about 
one year ago. They have lately been rebuilt and 
greatly enlarged. Iron buildings have been sub 
stituted for wooden buildings, new machinery has 
been added, and the company re-organized and re- 
officered. The plant, as now equipped, is modern 
and complete. The specialties are high-grade 
merchant iron and the ‘straight fiber car axles.” 
The works are located at 40th street and Stewart 
avenue, and their capacity is 100 tons of bar iron 
per day. One hundred men are employed. The 
present officers of the company are: J. MeGregor 
Adams, president; Walter L. Lee, vice-president and 
manager; D. P. Donelson, treasurer; F. Newell. 
secretary; and M. C. Williams, superintendent. The 
office of the company is 769 The Rookery. 
Review. 


Railway 


A press dispatch says that the recently organized 
Southern Tron Company has decided to invest 
several million dollars in the manufacture of steel 
in Nashville, and will, on the first of January next, 
begin the construction, at Chattanooga, of two 
large open-hearth furnaces, which will make in the 
aggregate 70 or 80 tons of steel per day. These 
will be in connection with the steel rail mill which 
the company owns at that place. The ores owned 
by the company are claimed to be practically equal 
to Bessemer, which it expects to convert. into 
Bessemer steel rails, and, if so, to use both the Bes 
semer and the basic processes. For the present 
the basic open-hearth method of making steel will 
be used, Other methods will be adopted if deemed 
practicable. In addition to the steel industry, 
the Southern Iron Company is said to contem 
plate the construction of tin plate mills at Chat- 
tanooga. 

A Collegeville (Pa.) dispatch says: A bright ma 
chinist, Claus H. Van Haagan, employed for four 
years in this town, has just accepted an offer of 
$90,000 from the Chester Twist Drill and Tool Com 
pany, for an invention for making forge twist 
drills by machinery. By means of Van Haagan’s 
invention the steel is forged much more rapidly 
and thoroughly, with a saving of one-third in the 
raw material, and the product is pronounced to be 
of much finer quality than any manufactured after 
the old method. Van Haagan is fifty years old, 
and is a native of Germany. He came to America 
in 1859, and, after working at his trade (machinist) 
in Philadelphia, he grew discontented, and began 
roving about the country. Four years ago he 
came to Collegeville. For thirteen years, while 
drifting from one place to another as a poor 
journeyman, he spent all his leisure hours upon 
his invention, adding improvements to it, and 
bringing it as near to a state of perfection as 
possible. 

The latest issue of the Aye of Steel has the follow 
ing in reference to the establishment of steel 
works in Kentucky: ‘In our editorial columns 
reference is made to the establishment of a basic 
steel plant at Middlesborough, Ky. Contracts have 
also been placed with Pittsburgh parties for the 
erection of two large modern blast furnaces at 
Middlesborough. The equipment of these furnaces 
will include eight 20x60-foot Whitwell hot blast 
stoves, six blowing engines, steam cylinders, 42 
inches; blast, &4 inches, and = stroke 60 inches: 
twenty-eight steel boilers, each 24 feet long, 54 
inches in diameter, and having two 18-inch flues: 
a wrought-iron, brick-lined draught-stack, 12x180 
feet high. The tankage will be a wrought-iron 
stand pipe, 20 feet in diameter and 75 feet high, and 
the wrought-iron hoist towers will be equipped 
with the latest improved engines. The pumps, 
heaters, steam and water fittings will be of the 
most modern designs. The buildings will include 
three casting houses, each of 60 feet span, connect 
ed, 150 feet long and 25 feet high: two boiler houses, 
50 feet span by 100 feet long; stock house, engine 
and pump house, and a complete are light electric 
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AMERICAN 





Machinists’ Supplies and Iron. 





NEw YORK, Dec. 20, 1889. 

Iron—American Pig.—No prices have as yet been 
fixed for 1890, though orders are being placed sub- 
ject to the new scale when announced. Prices 
will depend a good deal on what the Western de- 
mand for Southern iron amounts to, as, if this de- 
mand is heavy, the Lehigh product will be practical 
ly without competition. Those who buy iron for 
immediate delivery are paying for 1 X foundry, $19 
to $19.50, and for special brands as high as $20.50. 
No. 2 we quote at $18 to $18 50. 

Scotch Pig.—The demand is quite limited. and it 
seems evident that its use will continue to decline 
in this country, owing to the increased use of 
Western and Southern irons as softener instead. 
The best brands are quoted at $26.50 to $27.50; other 
brands range from $24 to $24.50. 


ale Al, 
+* WANTED 
** Situation and Help" Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 











Wanted—Position by a mech. engineer with 10 yrs 
exp. in designing modern mach’y. Box 60, AM.MAcH 

Wanted—A competent bobbin and shuttle tool 
maker. Durham Bobbin & Shuttle Co., Durham,N C. 

Wanted—Position as Buyer, Ass’t Superintendent 
or similar place. Best refs. Box 63, Am. MACHINIST. 

Foreman and contractor wanted, who can handle 
men and do good work promptly. Address Steam 
Engine, care AMERICAN MACHINIST. 

WwW anted—Fore man boiler works who can man- 
age about 25 me _ “ get out good work at lowest 
cost. Address A A. J. P., AMERICAN MACHINIST. 

Wanted—Good pate to sellon commission the 
Combination Pump and Heater. See ad. with cut 
of the machine. D. E. Rice, Detroit, Mich. 

Wanted — A first-class foreman for foundry.Steady 
employment. State exp. and salary. Also one 
pattern maker. D. J. Murray Mfg. Co.,Wausaw, Wis. 

A thorough machinist and tool maker, having held 
position as foreman, will be open for engagement 
after ist Jan. Address Box 61, AMERICAN MACHINIST 

Machinists Wanted—Vise hands accustomed to 
first-class work. Steady employm’t and liberal wages 
guaranteed. Have largely increased our plant and 
need more men. Niles Tool Works, Hamilton, O. 

Wanted—Mechanical engineer as sup’t in shops 
doing engine, boiler and foundry business. To the 
right party, having a little money to invest, an in 
Address B., care Am. Macu 

Wanted—A first class draftsman; one who has 
had shop experience preferred. Address J. H. Me 
Ewen & Co., Manufacturers of Engines, Saw-mil 
and Tanning Machinery, Ridgway, Pa. 

Wanted—Capable mech. draftsman who has had 
practical shop experience. Address * Bellamy,’ 
AMERICAN MACHINIST, Stating extent and kind of 
experience had, and compensation looked for. 


Wanted—Foreman moulder, must understand 
general work and the mixing of iron; also one fore 
man pattern maker, accustomed to general work 
and handling men. Good wages and permanent 
place. Apply, giving refs , to Box 62, Am. Mac. 

Wanted—A first-class mechanical draftsman, fa 
miliar with modern blast furnace work. Must be 
able to come on at once. Address, with full partic 
ulars, West Superior Iron and Steel Company, West 
Superior, Wis. 

Wanted—As bookkeeper and stock clerk in a ma- 
chine works, a capable and energetic young man 
who bas some knowledge of such business. Ad- 
dress, stating fully exp., refs., age, and aoleny want- 
ed, E. H. Cutler, 80 Decatur st., Brooklyn, 


Wanted—Supertase ndent for pipe mill phe ap 
plicant must be thoroughly acquainted with all 
the details of the pipe business, must be able 
to construct and run either Bell, Butt or Lap 
Weld Furnaces. Must understand the use of 
natural gas as fuel, and all that pertains to Siemens 
Furnaces. Apply to Oil City Tube Co, Oi) City, Pa. 








+. MISCELLANEOUS WANTS + 
Advertisements will be inserted under this head at 
85 cents per line, each insertion. 





4’ Portable Drill, $100. Am. Tool W’ks., Clev. O. 

Koopman’s Scales for quick measurements. 

Glass Triangles. F. E. Harthan, Worcester, Mass. 

Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, O. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

_ August C. Christensen, 24 State st., N. Y., Consult- 
ing Engineer. Designs of all kinds of Machinery. 

_ Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md 

Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

_ Wanted—Patents of merit to manufacture and 
introduce. Box 46, AMERICAN MACHINIST. 

Wanted—A 2nd-hand steam hammer, 500 to 700 
Ibs. Address Hammer, AMERICAN MACHINIST. 

For Sale Cheap—8& H. P. Clerk gas engine; little 
used; in good order. C. 8. Brown, Superintendent, 
Terre Haute, Ind. 

Wanted—To buy the good will and fixtures of a 
medium-sized machinery business situated ina good 
town or city. Address V. P., AMERICAN MACHINIST 

Engineers wanted to se nd their addresses and re 
ceive free a 25 cent book, * Hints and cmepenoes Se 
Steam Users.’ Lord & Co., P. O. Box 1262, Phila., 

Wanted—More heavy and light machine oe 
also manufacturing, by well-equipped machine 
shop. Address Box 1,446, New Haven, Conn. 





For Sale—An established mach. business, protect- 
ed _ by valuable patents. Can be much enlarged by 
judicious management. C. M. W.. Am. MACHINIST. 

Wanted —To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co.., 
Pittsburgh, Pa. 

For Sale—Tools, patterns and fixtures for the job- 
bing machine business. Good will and list of cus- 
tomers will be soldat a great bargain at Sioux City, 
lowa, the most enterprising, progressive and rapidly 
growing city in the Northwest, by the Sioux City 
Engine Works. For full information, call on or 
address Sioux City Engine Works, Sioux City, lowa. 

Engineers in overhauling for the New Year will 
save their employers’ money, themselves trouble. 
and have handsome rods by using the * Selden 
Packings,’’ which are made either with a rubber 
core or canvas core; that with the rubber core 
is especially adapted for steam use. The ‘Sel- 
den” can be obtained from Supply oe eg te the 
man’f’r, Randolph Brandt, 38 C ‘ortlandt ae. 
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BRADLEY'S HEATING FORGES 
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Indispensable in 
all shops to keep 


BRADLEY'S 
CUSHIONED 
HAMMERS 


and men _ fully 
employed and 
reduce the cost 
pega inr ice gen COAL of production. — 


BRADLEY<é co. SYRACUSE,N.Y. 


BRADLEY'S SOPT 
COAL FORGE. 
48 Murrayst.NEW YORK: 98 Sudburyst. BOSTON,MASS. 





JOHN WILEY & SONS, NEW YORK, 


PUBLISH 

WILSON'S STEAM BOILERS, 12mo, cloth, 2.50 
THURSTON'’S MANUAL oF STEAM BOILeERs, 8vo, cloth, 6.00 
FORD'S BOILER MAKING, 18mo, cloth, 1.00 
THU IMsHAW s b STEAM 80) BOILER XPLOSIONS, 12mo, cloth, — 1.50 
GRIMSH EAM ATECHISM, 18mo, cloth, 1.00 

oITTO attra. VOL. Wl. "18mo, cloth, 100 
WHITHAM 'S TEAM ENGINE DESIGN, 8v°, cloth, 6.00 
HEMENWAY'S INDICATOR PRACTICE, 12mo, cloth, 2.00 
PRAY'S TWENTY YEARS WITH INDICATOR, 8vo, cloth, $2.50 


DESCRIPTIVE CATALOGUE GRATIS. 





Every Mechanic should have a 


KENNELLY'S’ PROTRACTOR. 


THEY ONLY COST $1. 
Send for a Circular to 


| MONTGOMERY & CO., 
106 FULTON ST., NEW YORK CITY. 


BELT OR STEAM PUMP & 
HEATER COMBINED. 


atest fuel saver of the age. 
ay ‘al he advantages of the “ closed” 
and sph. n” Heater. Send for circular. 


D. E. RICE, 


DETROIT, MICH. 


oP WENTY YEARS WITH THE INDICATOR.” 


[PRay.] Vols. land 2(one volume.) Seventh thou- 
sand, Large 8vo, 285 pp., many illustrations. Price 
$2.50. JOHN WILEY & Sons, 15 Astor Place, New York. 


WORK SHOPS 


Of Wood and Metal Workers without Steam Power, 
Equipped with Outfits of 


BARNES’ PATENT 
Foot Power Machin’y 


allow lower bids on jobs, and greater 
profits than by any other means for do 
ing work, Sold subje ct to trial in your 
shop. Send for Price L rv} Catalogue. 

V. F. & JNO. BARNES CO., 
Address 1995 Ruby St., ROCKFORD, LLL. 


FLEXIBLE METALLIC FILLET 


” 
¥% For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 


Maslin’s Patent Pulsator Pump. 


PAT. FEB. 12, 1889. 
Cheapest and Best Automatic Steam Vacuum 
Pump. Handling DIRTY and GRITTY 
LIQ IIDS without Wear, Oil or Care. 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or call 
for Circulars. JouN Masuin & Son, SoLk & 
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THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE. 





TOOL AND 


Drill Rods. Sheet Steel. Fine Wire. 


Blocks. 
CRESCENT 
CHICACO, ILLS. 


Machinery and Spring Steel. 
Steel for Hardware of all kinds. 


PITTSBURGH, PA. 


DIE STEEL. 


Forgings. Coiled Springs. Die 


STEEL CoO., 
NEW YORK, N. Y. 
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Just introduced. 


SEBASTIAN, MAY & C0.’S 


—_NEw—. 


-in. Engine Lathe. 


All the latest 
Com 


New design. 


vements. Write for cuts and prices. 


plete catalegue of foot and power lathes and tools 
mailed on application. 


167 W. 2nd Street, Cincinnati, Ohio. 





Torsion 





Send for Circular. 


CHICAGO. 


Tensile Strength upwards of 79,000 /bs. per sq. in. 


al Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Yacht shafting. Rolled sheets and | nga 
ngot metal 
car and engine bearings. Spring wire. 


= R Rods for pumps and bolts. 
Oo N Z E for pump linings and condenser tube sheets, &c. 
ANSONIA BRASS & COPPER CO., 


Sole Manufacturers. 


NEW YORK, 








on 


— THE — 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers 
One man can cut five hundred (one end) in a day. 
leading Railroad Shops of the country, 
for removing 2 in., 2 1-4in.,212in. and 3 in. Flues, $50. Sent 


In use in the 
Combination Cutter 


approval to Railroad Co.’s, Liberal Discounts to the Trade, 


= TUBE CUTTER CO., Geneva, N. Y. 











A. J. WILKINSON & CO., 


184 Washington Street, 
BOSTON. MASS. 


TO BUYERS AND USERS OF MACHINERY, 


You will save money and get what you pay for by having 
us examine machinery and report on the same before buy 
ing. Try us and be convinced. 

We also make drawings and blue prints, and give ECI 

Att 


AES A 9 The pes! banal ML a Shon 
TONES c& MACE, 
MECHANICAL ENGINEERS, 

5 W. 4th Street, Cincinnati, O. 








For Catalogue of Steel Try Squares, Rules, Cali- 
pers, Levels, Xc., write to 








HICKORY 


BICYCLES 


SEND FOR OUR 1890 CATALOGUE. 
STERLING ELLIOTT, NEWTON, MASS. 




























Catalogue 
Free 





Circular 
Saws, Lathe vf all our 
Mortisers. Machinery. 


Seneca Falls Mfg. Th. 687 Water St., Seneca Falls, N. Y 
PATENT UNIVERSAL SCREW-CUTTING CENTER 


yewreeaeo., TWIST DRILL GAUGE. 


Fine Machinists’ Tools —E. Boston, Mass.—Send for Circular 


BABBITT METAL 


Cooke & Co.’s Special Brands, 
ee 
SUPERIOR, tor jotting and general use 
RELIABL 








for shafting bearings 
for ordinary service. 





DIANDARD 7001 60, 


ATHOLL, MASS. 


Write for prices or send us a sample 
order, 


22 CORTLANDT ST. 
NEW YORK. 





MAKE 


METAL-WORKING 








WILMINGTON, 


BETTS MACHINE CO. 


RS OF 


MACHINE TOOLS 


FOR 


Locomotive, Bridge & Engine Builders, 
Railroad, Car & Machine Shops 


AND 


Iron and Steel Works 
Generally. 














DecemMBER 26, 1839] 


AMERICAN MACHINIST 
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PROVIDENCE, R.1., U.S. A. 








“CENTENNIAL” OILERS. 


NEW STYLES, SKELETON FRAME, ADJUSTABLE SCREW 
AND SLIDING TOP. (See cut.) 


PRICES REDUCED. 


IMPROVED HANDY, VOLUNTEER AND NATHAN 
SIGHT FEED LUBRICATORS. 


CRESHAM AUTOMATIC and MONITOR INVEGRORS, EYECTORS do 
Nathan Manufacturing CO., 


92 & 94 LIBERTY STREET, 


SEND FOR DESCRIPTIVE CATALOGUES. 





NEW YORK. 





REDUCED PRICES of LeCOUNT’S STRAIGHT TAIL DOG. —__ 


a No. INCH, PRIUE, No. INCH. PRICE. 
ES 1......34 $0.60 10 .. 234.... $1.85 
i; Se ae eer 1... OS... 
ems 8. ...1  1%...8.... 100 
ais 4 i... © ....8%..: 2 
bYs 5 114 s £4:..4 2.10 
EEX 6... .13% 95 15... 4% 2.75 
be a 116 9%  16...5 3.25 
£5 8 134... 110 17....5% 4.00 
an 9 oc. .°, $90 6.8 5.00 
= 1Setto2in. 7.80 Full Set..... 31.10 
Cc. W. LeCOUNT, South Norwalk, Conn. 
Western Agent, S. A. SMITH, 23 South Canal Street, Chicago. Ill. 
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DUPLEX PUMP 


SEND FOR CATALOGUE 
AND PRICES. 
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BREWERS AIR PUMP ~ FIRE PUMP 
PUMPING MACHINERY 


INDIANAPOLIS. IND 


FOR ALL PURPOSES. 
FOR SALE AT FACTORY PRICES BY 

DZ thst eee Branch Offices, H. Eaton, Chicago, Llll.; James Beggs & Co., N, Y. City; Henry I. 
BUFFALO STEAM PUMP Co Snell, Philadelphia, Pa.; George Worthington Co., Cleveland, Ohio; Hendy Ma- 
MANUFACTURERS OF STE Mie chine Works, San Francisco, Cal.; J. Baur, Manistee, Mich.; Liddell & Co., Mont- 

ne eee comery, Ala.; Shaw, Kendall & Co., Toledo, Ohio; Wickes Bros., EK. Saginaw, Mich.; 

: vA‘ ES.++e- A. Leitelt, Grand Rapids, Mich.; Sherriff Mach’y Co., Pittsburgh, Pa.; Flynn & Em- 
MERE O Gate rich, Baltimore, Md.; Columbus Supply Co., Columbus, 0.; Rundle, Spence. & Co., 
‘em Milwaukee, Wis.; Davis & Co., Rock Island, IIL; Kerfoot Bros., Des Moines, Ia.; 
Walworth Supply Co., Boston, Mass.; Merrill-Stevens Eng. Co., Jacksonville, Fla.; 
C. 8. Leeds Sup. Co., Minneapolis and St. Paul, Minn.; D. TE Scranton, Pa.; 
Gaines & Glover, Richmond, Va.; W. A. Wain, Detroit, Mich.; Kennedy & Pierce, 
Denver, Col.; Shellhorn & Rich, Cheboygan, Mich.; L. Emory & Co., Bradford, Pa.; 
Reading Scale and Mach. Co., Reading, Pa.; Dugan Bros., Salem, Ore.; Gardner & 
Co., Portland, Ore.,and Tacoma, Wash.; E. F. Cooley, Lansing, Mich.; Port Huron 
Steam Fitting Co., Port Huron, Mich.; Hutchinson Mfg. Co., Jackson, Mich.; Ft 
Worth Iron Goorin: Ft. Worth, Tex.; W. A. Roosevelt & Co., La Crosse, Wis.; 8. 
C. Brooks, Eau Claire, Wis.; J. B. Simpson, Peoria, Ill.; Haxtun Steam Heater Co., 
Duluth, Minn.; Coleman & Co., New Orleans, La.; H. C. Burke Mfg. Co., St. Joseph, 
Mo.; J. J. Howden, Muskegon, Mich.; W. Pickett & Co., Warren, Pa; H. F. 
Spencer, Green Bay, Wis.; Tennessee Range & Mfg, Co., Evansville, Ind. 



































Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





CRUCIBLE AND OPEN HEARTH 
CAMERON SELF-HARDENING 


STEEL 





ESTABLISHED 18509. 


HOWE, BROWN & CO., L’t'd, Mfrs., Pittsburgh, Pa. 


BRANCH OFFICES: 12 Cliff St., New York. 


127 Oliver St., Boston. 


228 Lake St., Chicago. 





Hall — 





WHAT USERS THINK OF THE 


I take pleasure in stating that the pump you furnished | 


Duplex 





| us, and which I used for forcing water 144 miles distant and 
HALL | 420 feet above the river level, has given ee ee 91 LIBERTY 
, One of its many merits is the entire absence of any outside 
STEAM valve motion, by which inexperienced nents are prevented STREET, 
from attempting toremedy difficulties which, in most cases. 
PUMP CO., exist in the water end of a pump. | NEW YORE. 





NEW RUSSELL GOLD MINING CO., 


Steam | Wm. B. Hart, Mgr. 





| Pump. 


Glenbrook, N.C. 





WILLIAM JESSOP & SONS, L’D. 


MANUFACTORY, Chief American Office, 


on ae? r= 1. »| o1j0Hn st. NEW YORK. 


ENGLAND. 


] fF 2, 

5 | BS 

BEST E21 2s 

TOOL STEEL BY s¢ 
Cold Medal, Paris, (889. p s 





P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ACME HAND-BLOWERS. 


Durable, 


ROOTS’ NEW 


Slow-speeded, Force-blast. 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 


8. 8. TOWNSEND, Gen. Agt.. 22 CORTLANDT ST., 
COOKE & 00., Selling Agts., NEW YORK. 


In Writing, Please Mention This Paper. 


BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEA 



















(Formerly of 
Beaudry’s Up- 
right Power 
Hammer,) 

Sole Manufacturers. 
Also Manufac- 
turers of 


Hard Coal Heat- 

ing Forges. 
Room 4, Mason B'dg. 
y, 70 Eilby St., 
‘)) Boston, 
/ Mass, 





PATTERNS called for and CASTINGS delivered 
N. Y. City. 


anywhere in 










sundry if I. Shriver & Co., 


333 E. 56th St.,N. Y. City. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 





7 
|| 
e 
with patent friction Clutch Head, Chasing Bar, 
Lathe Carriage with taper attachment, and Tur- 


ret supplied with a device by which it can be un- 
locked and revolved at variable points, 





pa . — 


SRIDGEPORT ACRE TOL WHORES 


E. P. BULLARD, Prop. BRIDGEPORT, CONN. 


“LITTLE 
GIANT” 









ISTHE West Injector 


For Feeding all Steam Boilers. 


RUE’S @ EJECTOR, 


Superior to all others for Raising 
and ae Water and 
other Liquids. 


Uses Warm Water, avoiding injusy 
and facilitating the Raising of Steam. 


RUE M’F’G CO., PHILA., PA, 


TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY. 

8 sizes: 4¢’’, 14” and 3¢”. 


TRUMP BROS. MACHINE CO., 


WILMINGTON, DELAWARE. 


ETC. 











Write for Prices to 





DIES, 


REAMERS, 


FINE TAPS, 







LIGHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


Nicholson’s Patent _ HL. Expanding Lathe Mandrels, 
rr Ho enacr, Anasaanatan 




















NICHOLSON & CO., 
WILKES-BARRE, PA. 





a FS 


Set of 8 MANDRELS takes 
from 1’ to 7’. 


FITCHBURG MACHINE WORKS Prmyreyrepeyee 
Manufactarers of METAL-WORKING MACHINES, 0 RYN RAR Pe 
MACHINIST'S SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 


EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. 


HUGO BILGRAM, 
440 N. 12th St., Phila., Pa 
Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
ork. a 











Y. 










Bevel Gears cut theoret- 
ically Correct. 


WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines. 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 








OFFICE AND WoRKs, 
13 to 21 MAIN STREET, Fitchburg, Mass. 
Send for Catalogue (E.) 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


(@ Our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir- 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. ~ 


| ha ACHINER 
| For Reducing and 


Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 





| 
| 











Manufacturer, NEW YORK 
S. W. GOODYEAR, Waterbury, GL iSe outs PMS PAUL “san rrancisco 
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Fa ac ‘ts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


POND ENGINEERING C0.) qe LOWE BOILER, 


: WITH SUPERHEATING STEAM DRUM. 





CONTRACTING ENCINEERS, 

Engines, Boilers, Pumping Engines, Feed 

Pumps, Feed-water Heaters and 
Purifiers, Injectors, &e. 





Send for ILLUSTRATED CIRCULAR, 


St. Louis. 


Chicago. Kansas City. Omaha. 











= 
THOS, H.DALLETT & CO. | Sees | 
1306 Buttonwoud Street, Over Atty year’ competition has prove) 
PHILADELPHIA, PA. | this system of boiler to be the best in every 
‘ respect. The LOWE BOILER, with ai 
Portable Drills, improvements, is the simplest, best wearin{ 
Hand Drills, and most economical of any kind of fuel. 
j i Send for d i 
Beller Shell Drill, | sob tt hier Weter cde fe SP 
1g Tesses, 








SEND FOR CATALOGUE BRIDGEPORT, CONN. 


THE STERLING WATER TUBE BOILERS 


Have a yp ps large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and 5 Souney 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate 
Freedom from leakage and repairs. o cast metal. No hand-holes. 
Three man-hoies give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CO., Ltd., 


714 CORTLANDT STREET, NEW YORK. 


2 THE STANDARD _ 


ASBESTOS CEM ENT FELTING, 
FOR LAGGING LOCOMOTIVES, Erc. 
SECTIONAL PIPE COVERING. 
ASBESTO-SPONGE NON-CONDUCTING COVERINGS. 




















nO 
INFRINGERS W/LL BE PROSECUTED 






Le 7 MAIDEN LANE | 





Samples and Illustrated Pamphlet, 







BHIOAG EY YOR | steam saving & Fire Proof Materials’ 
~~ PHILADELPHIA FREE BY MAIL. aay 





THE AERATED FUEL COMPANY, 


425 Main Street, SPRINGFIELD, MASS. J. H. BULLARD, Manacer. 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OIL BELOW BURNERS! NO SMOKE, DIRT, OR ASHES! 


+: Represented by WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago; and St. Lote. Sept. 29, 1885. 
W. S. COLLINS, 171 Broadway, New York. CHILION JONES, Gananoque, Can. G. M. SMIT July 5, 1887. 
Los Angeles, Cal. ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. KALAMAZOO Feb. 5, 1889. 


SPRING AND AXLE CO., Kalamazoo, Mich. DUNKIRK ENGINEERING CO., Dunkirk, N.Y. Se July 23, 1889. 


(a We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 











PUNCHING «° SHEARING MACHINERY 
BOILER MAKERS ROLLS. >! 


New Doty Mauracturine © 
Jane’ SMU 36 . 


RICTION 


TRACTION 

















CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


SIMPSON'S CENTRIFUGAL SEPARATOR 
AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers, Ete. 
Also Keystone Feéd-Water 























BELT GREASE Heaters and Purifiers, Key- 
stone Belt Pumps, Simpson's 
rem Centrifugal Exhaust Heads, and 

other Engineering Specialties. | 


Steam Plants furnished com- 
plete and erected. Send for 
particulars. 

__, KEYSTONE ENGINE AND 
MACHINE WORKS, 


FIFTH AND BUTTONWOOD STS., PHILA 


LEATHER PRESERVATIVE. 


Joseph Dixon Crucible Co., 
‘Manufacturers Pencils and Graphite Specialties, 


JERSEY CITY, N. J. 











| 
\ 





QPESTGQTT CHOGK G0, men Oa Seam age Fury aft IY. 


of all kinds of 


LATHE ETL L 


Under Westcott’s Patent, 








Capacity Little Giant Improved. 
a _ Diameter. | Holding Drills. 
| | 14 inch. | = to \% inch, | 
| 214, +“ 0to 6 
: 254 “ | Oto se | 
2 3ig * = =6| «(Otol 
2%) 4 = Oto 1in.,ex. strong. 
Send for Cata fy | 3*| 6 Oto is inch. | 
| 4 6% * 0 to 2 ‘ 
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WEsTCOTT CHUCKS 


FOR LATHES AND DRILLS, 
COMPLETE ASSORTMENT CARRIED IN STOCK. 


HILL, CLARKE & CO., 


Boston, MAss. 





156 OLIiverR SrT., 


has sustained the tests and beenthe §TAND 
YEARS. 





PRESSES, 
PUMPS, 


JACKS, 
VALVES, 





Hydrostatic Machinery 


ACCUMULATORS, 


WATSON & STILLMAN, 


2°4-210 EAST 43d STREET, 
NEW YORK. 


kept in stock, by 


THE E. HORTON « SON 
WINDSOR LOCKS, CONN., U. S. A. 
‘END FOR ILLUSTRATED PRICE LIST. 


““ THE HORTON LATHE CHUCK” 


~ for FORTY 





si 
Over THREE MONORED «! sizes at styies of Chucks, made and 





co., 





&c., &c. 
A NEW CATALOGUE OF 


JUST ISSUED. 





UNIVERSAL. 3 . 
: lara 


q 
3 


+ a 





BUCK & HIUKMAN, LONDON, 


L. ROFFO, PARIS. 


Containing new designs. 
on application to the 


HARTFORD, CONN. 


CUSHMAN CHUCKS 


Sizes and prices sent free 


CUSHMAN CHUCK CO., 











INDEPENDENT CHUCKS 


(See Am. MAcuinist, Nov. 5, 1887.) 
Before buying Chucks of this class, write us for 


particulars of our latest improvements. 


from other makes, and we claim several points © 
superiority which we submit to the judgment o1 


mechanics. 


THE 0. E. WHITON MACHINE CO., 


NEW LONDON, CONN. 


Write lor Circwar. 


Different 


tm. 


satisfaction. Give them a trial on their merits. 
Springfield Emery Wheel Mfg. Co., Successors to 





PHOSPHOR-BRONZE%,.“~ 


oO “415.8 


RED -\ LOW 
& AXT BRE 


BABBITT METALS 


PAUL S.REEVES avila 
760 S. BROAD ST. 





Springfield Glue & Emery Wheel Co., 





EMERY AND CORUNDUM WHEELS. 
EMERY WHEEL MACHINERY AND FLINT PARER. 






All goods manufactured by us are guaranteed to give 


Springfield, Mass 











"Ne. 





OUR 
NEW 


Cents in Stamps (for po: 


Chas. A. Strelinger & Co., wooo Detroit, Mich. 


CATALOGUE OF TOOLS 


And Supplies — free to any patron A...4 receipt of Ten 











WS GYSRNEE Tee 





HARLES Mi Lie 
. R/EN \é 


S ANN ST. # NEWYORK 










Fraser's Improved Rapping 


_ SAVE YOUR PATTERNS, BY USING 


Fates, 


They are cheaper and better than anything you can make, 
For Descriptive Circular and Price List, 


ADDRESS 
DONALD FRASER, MILWAUKEE, WIS. 














211 Bace 


SAFETY 





Trap. 


Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


Por 


for Locomotive, 
Stationary and Ma 
rine Boilers, also the 

‘Reliable ”’ 


1ss8 Catalogue 
free on application. 


St., Pla, 


VALVES 


mental Makers, etc. 


Steam | Spindle of the Lathe. A, boy can opera’ 


jor Circular 





101 N. 4th Street, 


A tool for every Machinist, Brassworker, Gun and Instru 
etc. It is ae hed So, the, tailstock 


Vill make 


ial screws and studs of all kinds fast and uniform. Send 


JOHN P. BERKHOLZ, Manufacturer, 
PHILADELPHIA, PA. 

















Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y 


203-7 Center Street, NEW YORK. 
Dies, Shears, Sprue Cutters and Stiles’ Automatic Drop Hammers. 


—18 89— 


We have just been awarded the Gold Medal for 


at the Paris Exposition, over all competitors. 


THE STILES & PARKER PRESS CO., 


MIDDLETOW 


THE STILES & PARKER PRESSES STILL IN THE LEAD! ! 


GOLD MEDAL FOR SUPERIORITY IN PRESSES. 
Punching, Stamping, Cutting, Blanking and Toggle-Joint Drawing Presses. 


SUPERIORITY IN PRESSES 


N, CONN, 








Decemper 26, 1889] 
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MORS: 


Manufactu. 


“ST DRILL AND MACHINE COMPANY New Seaford, mass. 


Morse Patent Straight-Lip Increase Twist Drills, 





’ 
Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


DRILL GRINDING MACHINES, 


MILLING CUTTERS AND 


SPECIAL TOOLS TO ORDER. 





ANEW PATENT ADJUSTABLE REAMER, 


thoroughly tested 
and practical. A set 
of five will ream any 
ible size, from 

8-16 to 434 inch. 








Send for Circular. 


CRANSTON & 00., 67 PARE STREET, N. Y. 








NGINE E Lath Hand Lathes, Foot Lathes, Upright_Drills 
Lae achines. Agents, MANNING, AXWELL 
MOORE. Ii ill TY STREET, NEW YORK. 





FLATHER ENGINE LATHES 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


L. W. POND “eg co. 


Manufacturers of and Dealers in 


Iron Working Machinery. jf 
IMPROVED PATENT IRON (iia 
PLANERS A 


SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 


FLATHER IRON PLANERS. 


Beautiful Designs. Accurate Workmanship. 
22, 24. 26 and 30 Inch. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


KEUFFEL & ESSER G0,, 127 FoLroN st., NEW YORK. 


FACTORY: HOBOKEN, N. J. 


Manufactares of DRAWING MATERIALS, &o. 
——- a 


















SUPERIOR swiss” DRAWING INSTRUMENTS. 

“BEST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION. 


WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 EB, SIXTH ST,, 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars and Prices. 








“E clipse’’ Hand Pipe- Cutting Machines. 


No. 1.—Pou rer ful, inex- 
pensive, simple in construc- 
tion, Cuts and screws pipes 
\% to 2-inch. Easily carried 
about. Sa 


“ECLIPSE” Nos. 2 and 3. 

These are powerful and most 
efiicient 
machines 
Sor cutting 

large 

PIPES, with which one man can 
easily cut off and thread 6-inch pipe. 

No. 2 Cuts and Screws 2% to gin. 

ms.* © “2% tob in. 

It will pay you to write us for 
particulars. 

~ PANCOAST & MAULE, 
[Mention this paper.) Philadel, shia. 
Ba We also build Power Machines. 


CARY & MOEN C0./ 


vy DE 








WIRE 9 f 


4 FF 











—- a fe tae: - 
New Haven Manf’g Co. 
NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 
DUO EC ECE machinery. 








JONES & LAMSON MACHINE CoO., 
SPRINCFIELD, VT. 


COILS & BENDS 


—— OF — 





BRASS and 
COPPER 


PIPE. 
ALL STYLES, 
THe NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


GHEAPEST BO ail 











H. B. BROWN & C0, 


EAST HAMPTON, CT. 


UNIVERSAL RADIAL“ 
RADIAL DRILLING MACHINES 


- = THREE DESIGNS. SIX SIZES 
zz™MBODY ALL DESIRABLE FEATURES 


PRICES$450 °G UPWARD 
cu UNVERSAL RADIAL DRL 





- 
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WIRE STRAIGHTENING AND CUTTING MACHINERY 










' Can be used in any Hollow Spindle Lathe. 
COLLINS-GOODIN MFG. CO., St. Louis, Mo. 
VOLNEY W. MASON & CU., 


Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 








D, SAUNDERS’ SOM, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


op Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 
ye “he pitta — <stl 


Ten pO). PQS STARTS SN 


eemme FOR YT OLAS, FORGES. URNACES &C. A 
EXHAUSTERS, STEAM 
NEATERS S VENTILATING WHEELS.K 
«NY M(t —\) \ a 


ERS< 






SEND FOR CIRCULAR. 
DLP NSB 


EBUFFAL 





on 


9 
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ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in exist- 
ence. The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the he sad. Se parate Heads and Dies 
Furnished. Write for descriptive circular and price 


ust'to Capitol Mfg. Co., Chicago, Ills, U. §. A. 
LUSCOMB & COREY, 


NEW BEDFORD, MASS. 
Mfrs. of 


UPRIGHT DRILLS, 


SPECIAL 


Machinery & Tools. 


This machine will drill to the 
center of 16 inches. 

The spindle can be fed by 
either HAND or FOOT, and has a 
vertical movement of 11 inches. 
Also an entirely new feed ar- 
rangeme nt. 

Cone has four changes and all 
moving parts are balanced and 
capable of standing high speeds. 
It is very stiff and heavy and is 
made for doing first-class work. 












P. BLAISDELL & CO,, 
Manufactumrs of 
se q 
Machinists’ Toels, 


WORCESTER, MASS. 


BLAISDELL ENGINE LATHES 


AND 


UPRIGHT DRILLING MACHINES. 


GREAT VARIETY OF STYLES AND SIZES ON HAND. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 


PCRS PRT DROP PRESS. 


BEECHER & PECK, CONN. 


OF |RON 
OR STEEL 





= lea 
gad Send for Catalogue if interested. 





WRITE FOR CATALOCUE AND PRICES, 





DROP FORGING 


BEECHER & PECK, NEW HAVEN CONN. 








NEW AND SECOND-HAND 


MACHINERY. 


FOR IMMEDIATE DELIVERY. 


4in.x6 ft, E ngine L athe, plain, Hendey, new. 
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1 l4in.x6 ft. taper, new 
1 14 in. xs tt, new. 
1 Id in.xs ft. plain, be new, 
1 I4in. x6 ft. ne Fitchburg, good, 
1 14 in. x6 ft Blaisdell, good, 
115 in.xé ft. good, 
1 15 in.x6 ft. Porter, new. 
115 in. xs ft. ee new. 
1 16 in.x6 ft. Wright, new. 
1 ‘6 in.xs ft - new. 
- 1 16 in.x6 ft. sid Fitchburg, new. 
+ — : 16 in.x6 1-2 ft. ** plain, Hendey, new. 
ee i — 16 in.xd ft. ” = bi new. 
THE CINCINNATI MILLING MACHINE CO., |i \310:05 151. pata 
Rs $in.x6 t * taper, new. 
188 Second Street, Cincinnati, Ohio. } 1 1s in.xx-10-12 *. K ngine L athe , taper, sad new. 
118 in,xs-12 12 f plain, new. 
TOOL AGENTS WANTED in every | | !8io.x ft K ngine L athe, plain, i itchburg, new. 
Shop in 2 18 in. Xs ft. Star Tool Co., — good, 
the United States, Send roc. for Cata- : of Ay Wright, pad 

logue, Stationery 1 24 in.x12 ft. . Fitchbu 
THE FINEST OF MECHANICAL TOOLS A SPECIALTY. ftsuexigie Wright, new. 
C. B, JAMES, 98 Lake St., Chicago, Ill. 1 54 in. x20 ft. Fitchburg, new 
tidin. Traveling He ad Shaper, new. 
: 1 in, 2 rene Shaper, Lodge, Davis & C 0., new. 
nein im “ TTS 26 in, new, 
i ied bt i Sin bial A pene 125 in, Bk, and Self Feed Drill Press, Prentice, new, 
—— — 1 32in, sd new, 
lini siututatil 7" {; me oy 124 in.x24 in. x6 ft. P laner, Fitchburg, new. 
1 24 in.x24 in.x5 ft. Lathe Morse, new, 
160 in. x55 in.x24ft. * good, 
L. $. STARRETT, 1 26in,. P ulle 2y Mac hine, 1 he iL d, Stevens, good, 
136 in, si good, 
E- Manufacturer of 1 12in.x12in.x5 ft. Slab Mille or, Eynon, new, 
= 1 22 in,.X223 in. xd ft be new. 
= 1 No. 1 Universal Milling Machine new, 
= 1 Allen Bridge Riveter and C omp., good, 
’ Agent for HALSEY’S PORTABLE POWER DRILLS, 
= ATHOL, MASS, FITCHBURG MACHINE WORKS, HIGLEY’S “*COLD” 

“ SAWING MACHIN 























Also full line or BRIDGE AND BOILER TOOLS. 


J. J. McCABE, 
121 LIBERTY ST., NEW YORK, 


SEND STamp For Fut. List. 


Fut, 3 





ee AO ere eee 
OTT Julibusahlsts tub 


We have placed on the market a Hollow Chisel Mortising 
Machine which is just as good as our Planer Vise. Carriage 
and Woodwork Factories, please write us for prices. 


THE GILKERSON MACH. CO., Homer, N. Y. 
Sole Agents, THE J, A. MacKINNON MACHINE C0., 22 Warren St., N. Y, 

















our 
Re- 


overnors, 





THE 
BROWNELL 
ANTI-FRICTION 


BS Stop or Thrust Bearing 


of 


ties 


ves. Used 
e world 


t 
rT 


nd Va 


Id write us for 
by the leading houses of t 


iphle 
pecia 


FOR 

Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 


G.L. BROWNELL, 





Pur 


Every Engineer shot 
Damper Regulatorsa 


New Illustrated Pat 


Steam Regulating S 


ducing Valves, 








WORCESTER, MASS. 
Correspondence Solicited. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINETOOLSFOR WORKINGIRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LOM & ALSTATTER Ut :. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
oe elt ‘and Steam- 
Driven a 


= “Punches and Shears, = a) y 


OVER 300 SIZES. 
qe (i 


ALSO ‘i 
Power Cushioned Hammer, _ ei | a 
. Send for New Catalogue, * oe 


Tie OPEN SIDE IRON PLANERS 


GREATEST CAPACITY, HIGHEST ENDORSEMENT, 
QUICK RETURN, MODERATE PRICES, 
EXTRA HEAVY. QUICK DELIVERY. 
Da 


DETRICK & HARVEY, = 


BALTIMORE, MD. 


Rough and finishea 
to order. All kinds 
of castings in green 
or dry sand and 
loam. Large variety 
of gear and pulley 


patterns. Soft om 8 for finishing. Patterns made to order. Parties requiring work are invited to 
correspond with us bef ore buying elsewhere. Estimates submitted on application. 


THE ALLENTOWN FOUNDRY & MACHINE CO,, 


3RD and WALNUT STS., ALLENTOWN, PA. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


Send for Catalogue. 

































SEND FOR CATALOGUE. 


@ESTER MACHINE SCREW CO. 












Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


Worcester, Mass 

W. C. YOUNG & C wy Manufacturers of 
Engine Lathes, Hand Lathes, THOMAS P. SIMPSON. Washington, 
FOOT POWER LATHES, SLIDE RESTS, ETC. .C. No atty’s fee ent 0 


tained. Write for Inventor’s Guide 














1 METAL-WORKING MACHINE TOOLS, 











BEMENT, MILES & C0. 


wieis DELPHIA, PA,, 
BUILDERS OF 





FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, BOLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC, 





SOUTHWARK FOUNDRY & MACHINE c0,, 


PHILADELPHIA, PENNA. 














BOILERS. BLOWING ay 
TANKS. REVERSING 
STEAM ENGINES. 

HAMMERS. CENTRIFUGAL 
HEAVY | PUMPS. . 
CASTINGS. STEAM PUMPS 


SOLE MAKERS OF ; 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


The HILLS & JONES C0., "==" 


MANUFACTORERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 


AND A FULL LINE OF 


MACHINE TOOLS 


road Shops, Locomo- 
tive and Car Builid- 
ers, etc., etc. 


=r ACME MACHINERY CO. 

















CLEVELAND, O 
Manufacturers or **‘ ACME ’” 


Single & Double Automatic Boltcutters, 

Cutting from 8-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 

Send for Catalogues and Discounts. —= 


o. aayp FIRST PREMIUM, CINCINNATI CENTENNIAL. 






PAT. DEC. 5, 1882. 
PAT. DEC. 4; 1888. 
PAT. AUG. 25,1885, 





SWEET’S 
Measuring Machine, 
The only micrometer 


that will not lose its 
accuracy by wear. 


Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO. 
Syracuse, N. Y. 


NEW 


STANDARD 
PUNCHES. 


103 Q}IVa uO 
KALSAS LSA 
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fe Corliss Steam rine Co. 
PROVIDENCE,R.I. 
ex 99 
CORLISS ENCINE. 
These works have been fully equipped, at great cost, with heavy special tools, of his 
The public will understand that we have no relations with American or European builders 


Incorporated June, 1856; Established by 
DESICNER & BUILDER OF THE FAMOUS 
invention, for them anufacture of this perfected engine, which is a guarantee of superiority 
of so-called ‘‘/mproved Corliss Engines,'' and that the final and perfected Engine of Mr. 


CEORCE H. CORLISS, 
“CENTENNIAL ENCINE? 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 





INVENTOR OF THE CELEBRATED 
Exhibited at the Philadelphia Exposition,1876. 
machinery. 


ALSO MANUFACTURERS OF THE 


Gonuiss Parcit Vartican Tupvuas Warza Les Bouusa, 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 


FROM 1-4 TO 15,000 LBS. WEIGHT. 

True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
or any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


Bota TORS ADJUSTABLE ALLIGATOR WRENCH. 


uick and handy in adjustment. Invalu 
able for work on clipped pipe, in close coils 
and corners that cannot be reached with < 

' other ‘wrenches. Made entirely of drop forged «< 
x siz = => 


Camel Printing Press and Mfg. Co., Mirs, 


160 WILLIAM 8T., 
NEW YORK. 
325 DEARBORN ST. 


CHICAGO, 


THE BOOKWALTER CASTING C0. 


Are now fully prepared to furnish Steel Castings 
on short notice, of any size and pattern, made under 
the BOOK WALTER AND ROBERT PAT- 


ENTS, These castings are guaranteed to be sound 

CAS | N e S and true to the pattern, and of unequaled tensile 
strength and ductility. Address 

} | a. The Bookwalter Casting Co., Springfield, 0. 


Quickx-Action VISES, 
For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 

WORCESTER, MASS. 
DROP FORGINGS. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 













SOUND STEEL 




















CHARLES R. VINCENT & CO., 


WEW VORK SELLING OFFICE, 15 CORTLANDT STREET-. 
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ANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
; 08 25 to 1,000 H. P. 


in Use, Over 2,500. 

These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotativespeeds. Highest attainable Economy 
: _ in Steam Consumption and superior regulation guar- 

= anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
. Illustrated Circulars, with various data as to practical 
: . = E = Steam Engine Construction and performance, free by 

———— —_—$ mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
5 ALES AGENT 40 TELEPHONE BUILD:NG, )} N. W. ROBINSON, 154 Washington St., Chicago, Ills. 
rom 


— : 
5 : W. L. SIMPSON, 18 CORTLANDT STREET, X. Y.f ROBINSON & CARY, St. Paul, Minn. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, 


NEW T 
















NCINE WORKS, LIMITED, PHILADELPHIA. 
KENSINCTON E ’ ’ Maryland and Vir 











BLESSING'S W ATER CIRCULATOR »° PURIFIER 








SSss 





Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers. . 

Automatically takes water from the boiler. 
filters, it and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam Trap with a Filter of novel 
construction, which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 

Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. 


Albany Steam Trap Co., axsasry, x.r. 








ame SSS S . xr 
iT) 
OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 
33d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 
New York Agency,18 Vesey St. 





OVER 25,000 
ENGINES SOLD. 





HORIZONTAL 
** Otto’? Gas Engines. 
VERTICAL 
66 Otto®’ Gas Engines. 
TWIN CYLINDER 
** Otto’ Gas Engines. 
— COMBINED 
if “OTTO'’ GAS ENGINES AND PUMPS, 
COMBINED 
“OTTO GAS ENGINES AND DYNAMOS, 






Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


STEARNS MFG CO. 











ENGINES from 15 to 400 Horse as 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS »° GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 








Fe The Almond Coupling 

H NEW quarter turn 
E motion to replace 

7 quarter turn belts and bevel 

Q 

4 7. R. ALMOND, MFR., 

2 83 and 85 Washington Street, 

BROOKLYN, N. Y¥. 
MACHINERY ON HAND. 

22in.xd ft. Planer, W heeler, new, 

24 iv. x5 ft. see N.H. good order. 

Min.x6 ft, bd Powell, new, 

26 in. x8ft. “ Pond, good order, 

30in.xsft. ‘each Atherton, Powell & H. & P. new. 

9-12 in. Shaper, er. good, 

12in Crank Shaper, Jengst, new, 

an - cheap. 

6-8-10-12-15 in. Crank Shapers 

l5in. Hendey Shaper, good, 


15x20 in. Friction Shapers. 
20-24-26 and 32 in. Geared Shapers. 
llin.x5 ft. Engine Lathe, 
l4in. x6 ft. ™ Blaisdell & Prentice Bros. new. 
14in.x7 ft. as 30gert, +e 
16 in.x8 ft. Engine Lathe, with Turret Head, Putnam, A 1. 
15in. x6 and * ft. = ,orter, new, 
16in. x6 and 8 ft, McMahon, a 


18 in. x8 ft. sd Blaisdell, new, 
16-20 in. x6-8-10 & 12 ft. Bridgeport - 
18 in. x8-10-12 ft. = Different Makes, 

2010. x8 10-14ft. on Ditferent Makes, 

20in. any length Bed “ Bridgeport, 

Win. x12 ft. Wheeler, fair. 
24in. x8-10-12 Bridgeport, new. 
24 in.xl?2 ft. Blaisde!l, - 


24in. x16 ft. oa 
2Win.xl1l ft. - 
26 in.x12 ft, Engine Lathe, Pond, 

28in.x14-16 & Isft. Engine Lathes, F. & 8, 


New Haven, cheap. 


good order. 


: e * 
32 in. x16 ft. Engine Lathe, Fay & Scott, vs 
26 & 50 inch Pulley Machine, Stevens, good 
Bement Car Axle Lathe, oe 
20in. Drill Lever, Reed, 

Win, Drill Davis, new. 
20-23-25 -28 inch Drills Blaisdell, 5 
» ha = 8 inch ad C.&8. 

Jabinet Turret Lathe, Lodge, Davis & Co e 
No. 3Screw Machine, Brown & Sharpe. cheam. 
Ames Index Milling Machine, fair. 
No. | and 3 Universal Miller, Brown & Sharpe, new. 


No, 1 Pulley Set Screw Machine, Newton, 

Lincoln Pattern Miller, 

24in. Chucking Lathe, Harrington, 

20-33-49 in, Turret Chucking Mch., Bridgeport, 

37 & d5lin. Vertical B. & P. Mill, Bridgeport 

10 in. stroke Slotter, H.a4TP, . 

Warren’s Die Sinking Slotter, 
Cold Rolled Shafting in Stock. 

for what is wanted. 


a EK. P. BULLARD, 
62 College Place and 72 Warren Street, New York. 


good order, 
good as new. 
new. 

“ 


good as new, 
Send for List. Write 













VAN DUZEN 


GAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENT 
= or INSURANCE. 

m...| INSTANTLY STARTED. 
DURABLE, RELIABLE, 

SAFE and ECONOMICAL. 

Send for description and prices. 


Van Duzen Gas Engine CO., 
—— 60 E. 2nd St., CINCINNATI, O. 
The J. A. MACKINNON MACHINE C0., Agents, 22 Warren St, N. Y. 


The BECKETT FOUNDRY & MACHINE CO., 


ARLINGTON, NW. J. 
M f 


anufacturers o 


The “MUNZER " 
Corliss Engine, 


SEND FOR CATALOGUE. 


THE NORTON DRILLS. 


FOR LICHT, SENSITIVE 
AND RAPID DRILLING. 
MADE WITH 
1, 2,3, 4 and 6 Spindles, Sensitive Feed 
1,2,3,4and6 ‘ Automatic “ 


To drill from 0 to 1-2 in. holes. 

Have many new and original im 
provements. 

Are Powerful, Sensitive, Accur- 
ate, Durable, and have extra capa- 
city. 

We make a specialty of this class 
of tools, and guarantee them equal 
to the best made. 

Write for prices and description; 
it will pay you. 


W. P. NORTON, 


Bristol, Conn, 


= 











——_— 
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NEW AND IMPROVED 
MILLING 
MACHINE. 


(> Note the following new features: 

(" Overhanging arm removed without 
taking off the sleeve. 

("Sleeve for the overhanging arm and 
the column cast in one piece. 

(=~ All movements operated from front of 
machine instead of under the table. 

(ae~ Long bearings. Long and wide tables. 

(a Power feed entire length of table. 


(ay~ Large spindles, hollow their entire 
length, 

(3~ Indexed feeds on all machines. 

(a> Large cones, wide belts. 

(as Each machine furnished with a vise. 

, 


Cay" Built either plain, back 
universal, 

(@v~ Write for prices, with cuts and full 
descriptions. 


geared or 


SO 


Looce & Davis Macuus Toot 00, 


CINCINNATI, OHIO. 
WESTERN HOUSE: 
68 & 70 SOUTH CANAL ST., 


CHICACO. 


See advertisement, page 16. 














NON-CONDENSING, 
CONDENSING © COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT S8T., 
NEW YORK, 

Sole Eastern Agents. 
JOHN J. METZCER, © 


69S. ClintonSt., Chicago, | 
WESTERN ACENT. 





FRIGK COMPANY. Bulk 


WAYNESBORO, PA. 














anon DRILL 


PROSPECTING. 


BAND FRICTION 


HSISTS, 
MINING MACHINERY. 


CAGO, U.S.A. 








SHARTLE’S 


SAFETY SOLID SET COLLARS 


SET SCREWS PROTECTED. 


MONKEY WRENCH USED. 
MADE STRONG, LIGHT AND NEAT, 
IN ALL SIZES, BY 


The Middletown (Ohio) Machine Co. 





The best Engin 


e in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 








Safety Water Columns. 
posted. 


guards. 
safety. 





27 Euclid Ave., 


Investigate the merits of the Reliance 


It pays to keep 


Many of the largest corporations 
have found it profitable to discard the 
old appliances, and adopt these safe- 
There is always economy in 
Send for illustrated price-list. 


RELIANCE GAUGE COMPANY, 


Cleveland, 0. 














GERMANTOWN JUNCTION. | 
PHILADELPHIA 


DUPLEX PUMPS every service 


| 
ate | 
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STEAM ENGINES 


Upright and Horizontal, 
Stationary, 
Portable and Semi-Portable. 
8 to 16 Horse Power. 
Illustrated Pamphlet Free, Address 


im JAMES LEFFEL & Co. 
SPRINGFIELD, O10, 
or 110 Liberty St., New York. 


LACKAWANNA 
GREASE CUP 


Will Save its Costin Oll 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR, AND 
COST OF COTTON-WASTE. PRE- 
wee DRIPPING AND SPATTER- 









A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the 
lubrication of machinery. Works 
equally well in every possible position. 


Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 











BaRNARD’s SEPARATOR 


For Separating and Removing Entrained 
Water from Live Steam; 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, 








PRICES. 


GEO. A. BARNARD, 


SEND FOR CIRCULAR AND 


1S CORTLANDT ST., NEW YORK, 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


STANDARD REFERENCE DISKS, 


For use in Setting Calipers, Testing Measuring Tools, and 
Reference for Sizes in Shop Practice. 
They are made Of steel, hardened and accurately ground to size. 
Price of complete set (45 disks and 6 handles), $35. 
Single disks from 60 cts, to $1.50. Single handles from 45 to 
60 cts. 


Price List Mailed on Application, 


Western Agent, S. A. SMITH, 23 South Canal St., Chicago, II. 


Duplex Steam Pumps 


AND 
COPYRIGHT 1883 BY 


ase Water Works Machinery. 
T GORDON STEAM PUMP CO. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW WORK, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Penn Building. 
CHICAGO, Phenix Building. 





i 











(ie)4) 


KINS 
SSTA NDARD- 


TRADE 


ip: 


MARK 


By We 





STAMFORD CONN 
CALLED THE STANDARD =aittitews'are compared. 
JOHN STREET, N 
JENKINS BROS. 3k DEARBORN STREET, CHICAGO, 
us to open, January Ist, 1890, a 
64 Cortlandt St., New York, 
IRON AND BRASS WORKING MACHIN 
NEW YORK. CHICACO. CINCINNATI. 


- NEW YORK. CHIGAGO.PHILA.BOSTON 
Accept no packing as JENKINS PACKING unless 
(i 105 MILK STREET, WOSTON, 
Under the management of W. H. HARRISON, late with E, P. BULLA RD. 
ter Come and see us before buying. 
See advertisement, page 15. 


7 HE YALE & TOWNE MFG CO, 
The Original Unvulcanized Packing 
stamped with our ‘Trade Mark.” 

21 NORTH FIFTH ST., PHIL 

Attending the sale of our IMPROVED MACHINE TOOLS in the East has decided 
ae 
WE WILL CARRY A FULL LINE OF NEW DESIGNS OF NE RY. 
THE LODGE & DAVIS MACHINE TOOL CO., 





WHAT our customers say about the 


EBERHARDTS PATENT DRILL PRESS. 


The only one built on correct principies. 

More economical than any we have ever used. 
Can do double the work. Most convenient. 
Best in the market. Much admired. 


C( 


No trouble or expense for repairs. 
Could not ask for anything better. 
There may be as good a one made by some one else, 
but | have not seen it. 
I teel that I did wisely in buying your tool. 
We consider it a model tool and fills the whole bill. 
Below we give the names of a few who are using 
our Pat. Drills, Gear Cutters, Shapers, ete. 
Missouri Pacific Railway Co., St. Louis, Mo 
Eames Vacuum Brake Co,, Watertown, N. Y. 
Carnegie, Phipps & Co., Pittsburgh, Pa 
American Brake Co., St. Loui 8s, Mo.. 
Worthington P amp W orks, Brooklyn, N. , 
King [ron Bridge Works, Clevelan¢ 
Filer & Stowell Mfg. Co., Milw Di wi is 
Hutchinson, Hollingsworth & Co., England sees 
Daft Electric Light Co., Marion, N. J sehen 
Pratt & Whitney Co., Hartford, Conn 
R. Hoe & Co., New York City : 
Cooke Locomotive Works, Paterson, N. 
Also, Standard Oi} Co, Lima, O.; Morgan oe 
Co,, Alllance, O.; Gre and trunk Railway of Canada, Montre al, 
Can Brainar 1 Milling Machine Co., Hyde Park Mas 3 
ton Bridge Works, 1) Beng Masa, Pond Machine Too . 
Piainfield, N. J.; Niles Tool Wks, Hamilton, 0.; Geo, A. Gray 
©Co,, Cincinnati. O, Write to 


GOULD & EBERHARDT, 
For Catalogue A. NEWARK, WN. J. 


Machines. 





sain 


tion with punch presses for grinding and sharp- 


ig dies, punches, etc, 


DIE GRINDER. 
This is a very desirable and handy tool, designed particularly 
LATHES, PLANERS, TAPPERS, DRILLS, &c., 


SCREW MACHINES, AUTOMATIC TAPPERS, 
LAIGHT AND CANAL STS., N. ¥. CITY. «= 





= enu 


CATALOCUES SENT ON 


+ 


THE PRATT & 


WHITNEY CC, 


HARTFORD, CONN. 


manufacture L A THES © varous sizes 


AND OF THE FOLLOWENG KINDS: 


Hand, Engine for Turning and Screw Cutting, Cutting Off, 
Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel Rim Turning, 
Spinning, Grinding, Pattern Making, &c. 


ar PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 





DROP FORGINGS OF BRONZE, COPPER, 


THE BILLINGS & SPENCER C0O., 


Manufacturers of Beach’s Improved Patent Thread Cutting and Diamond 


HARTFORD, CONN., 
U.S.A. 


Point Lathe Tool. * 


FURNISHED IN TWO SIZES, EITHER 
SIZE WITH BENT OR STRAIGHT 
HOLDER. 


WE FURNISH CUTTERS FOR U.S. S. 
THREADS TO FIT THESE TOOLS. 


Send for Catalogue. 


IRON & STEEL OF ALL DESCRIPTIONS. 





BRASS WORKING MACHINERY. 


J 121, & 16m, Monrrors. 
Valve Milling Mach’s 


Double Key 
Lathes, 


SpeedLathes, 
Slide Rests, 


Revolving 
Chucks for 
Globe Valves, 


=" Two-Jawed 
e Chucke, 


Small Tools 
and 
Fixtures. 


WARNER & SWASEY, Cleveland, 0. 


j -- 
TM ao 


acwaet-co.cin 6. 





S. A. 


GEO. W. FIFIELD, 
ENGINE LATHES 
FROM 16 to 48 IN. SWING. 

Cuts, Photographs and Prices furnished }” 
on application. 


Lowell, Mass., U. 





GEAR WHEELS AND GEAR CUTTING. 


LEXINGTON GEAR WORKS, LEXINGTON, MASS. 
BOSTON GEAR WORKS, 137 HIGH ST,, BOSTON. 
(GRANT) SEND FOR CATALOGUE, 


, Key-Seating Machines 
i and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drille, 
or anything in Machinists’ Tools 


or Supplies. 
DAVIS, 





Ww. P. 


Rochester, N. 


THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 
a 


ai 
} 


BORING MILLS. 
Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., 
NEW SHOPS, PLAINFIELD, N. J. 


N. Y. City. 





J. M. ALLEN, Presmenrt. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Seconp Vicre-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 





THE @. A. GRAY CO. 
Gincinnati, Ohio. 


PLANERS 


AND 


LATHES 








A SPECIALTY. 
PRATT & LETCHWORTH, 


PROPRIETORS 


BUFFALO STEEL FOUNDRY, 











24” Pillar =. 15” Pillar Shaper. 


25” Pillar Shaper. 


| TORRINGTON, NN. 


MANU FA CTURERS OF 


NAIGHINETOQI 


mL \_OENOFOR OUR OUR CATALOGUE 

















PAWTUCKET.R.I. 


Ea v.M.CARPENTER Sees ittitritrinniintn 


Manufacturer 
—of— 


Tus & DIE 





